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REPRODUCTIVE PERFORMANCE OF LOCAL EWES AND THEIR RESPONSE TO PROSTAGLADIN 
BASED OESTRUS SYNCHRONIZATION PROTOCOL IN SOUTH WOLLO ZONE, AMHARA REGION, 
Ethiopia 
By 
                      Tezera Aderajew1, Mussie Halemelekot2, Zeleke Mekuriaw3 
1Lay-Armachiho agricultural and development office, 2Bahir Dar University College of Agriculture and 
Environmental Sciences, department of Animal production and Technology, Ethiopia, 3ILRI, Ethiopia 
                                              ABSTRACT  
The study was conducted in small holder farmers of agro-ecological selected 3 districts, South Wollo 
Zone of the Amhara National Regional State with the objectives of  assess reproductive performance of 
local sheep breeds and their response to prostaglandin based estrus synchronization protocol. Survey 
data was collected from 180 respondents of nine kebeles using a semi structured questionnaire and 
experimental data were collected by developing formats. On average, one household had 9.9 ±2.6 heads 
of sheep. Higher parturitions were observed from April to June. It was clearly observed that litter size 
varies depending on agro-ecologies, in low land areas single birth is dominant 68.3% and 31.7% cases of 
single and twins, respectively. In the mid altitude about 60% of births were single and 40% twin whereas 
in high land areas, 36.7% of births were single and 63.3% twin. Average age at puberty for ewes was 
6.62±0.095 months whereas mean (months) AFL were 12.25±0.116, 12.28±0.119 and 12.62±0.121 in 
low, mid and high land areas, respective. Lambing interval in the present study were 9.40±0.096, 
8.90±0.094 and 8.98±0.077 months in low, mid and highland areas, respectively. Reproductive life span 
of ewes in current finding was significant difference among districts and agro-ecologies (P<0.05), 
average reproductive lifespan was 5.77±0.133, 7.12±0.240 and 6.10±0.144 years in lowland, in midland 
and in high land areas, respectively. On average household in the area sells 2.5±0.08 heads of sheep (n = 
180, SE=0.08) per year. Each household slaughters about 2.3±0.087 heads of sheep (n = 180, SE = 0.87) 
per year. A total of 80 ewes were synchronized with lutalyse hormone single and double injection with 
and without flush feeding: 1) single injection with lutalyse hormone alone, 2) single injection with 
lutalyse plus flush feeding, 3) double injection with lutalyse alone and 4) double injection with lutalyse 
plus flush feeding. Local ewes in the area have good genetic potential for reproductive performance and 
also can be improved by applying estrus synchronization technologies. 
Key words: Sheep reproductions, estrus synchronization, South Wollo zone, Ethiopia
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         CHAPTER ONE 
1. INTRODUCTION 
1.1 Background and Justification 
Apparently, more than 18 populations and nine breeds of sheep are found distributed in 
different agro-ecological zones and different production systems of the country; Ethiopia is 
known to be rich in sheep resource (Solomon Gizaw et al., 2007). The country has a large 
number of sheep population estimated at 25.9 million in which 8.83 million are found in 
Amhara region. The sheep population in south Wollo is also estimated to be 1.489 million. The 
zone stands first in the Amhara National Regional State in its sheep population (CSA, 
2012/13).  
Self-sufficiency in food production, increase in rural income and foreign currency earning of 
the country through improving the quality and quantity of export items is among the main 
objectives of the current agricultural development polices of Ethiopia. Sheep and goats are 
important source of income for agricultural community and are also one of Ethiopia’s major 
sources of foreign currency through exportation of live animals, meat and skin (Zelalem 
Tamrat, 2007). Furthermore, wool and manure are also important byproducts of small ruminant 
productions (MoARD, 2005). 
Sheep have a unique niche in smallholder agriculture from the fact that they require small 
investments; have shorter production cycles; faster growth rates and greater environmental 
adaptability as compared to large ruminants (Markos Tibbo, 2006). They are important protein 
sources in the diets of the poor and help provide extra income and support survival of many 
farmers in the tropics and sub-tropics. Among livestock and livestock products, it is projected 
by year 2015 that Africa would export only mutton and goat meat while the country would 
import beef and continue importing milk and pig meat (FAO, 2002). 
Sheep contribute a quarter of the domestic meat consumption; about half of the domestic wool 
requirement, 40% of fresh skins and 92% of the value of semi processed skin and hide exports 
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trade (Tsedeke Kocho, 2007). It is estimated that 1,078,000 sheep are used in Ethiopia for 
domestic consumption annually. There is also a growing export market for sheep and goats 
meat in the Middle Eastern, Gulf States and some African countries. At optimum off take rates, 
Ethiopia can export 700,000 sheep and 2 million goats annually, and at the same time supply, 
1.078,000 sheep and 1,128,000 goats for the domestic market (AlemuYami and Markel, 2008). 
Ethiopia fails to optimally exploit these resources due to a number of factors such as recurrent 
drought, inadequate infrastructure, rampant animal diseases, poor nutrition, poor husbandry 
practices, shortage of trained man power and lack of government policies for disease 
prevention and control (ILRI, 2009). 
In Ethiopia, low productivity, high density of animals in relation to grazing capacity, unreliable 
and erratic rainfall, increasing human population, small landholding, declining land 
productivity and poor reproductive management are all major concerns (Berhanu Gebremedhin, 
et al. 2007). 
Despite huge (nearly 25.9 million) (CSA, 2013/14) and genetically diverse sheep population in 
Ethiopia (DAGRIS, 2006), off-take is very low at 33% (EPA, 2002) with an average lamb 
carcass weight of 10 kg. Among many of the constraints to sheep production, scarcity of feed, 
slow growth rate, long lambing interval, high mortality and lack of breed improvement 
(Markos Tibbo, 2006) has been the major limiting factors. This is partly because sheep 
breeding in Ethiopia is uncontrolled, and health and nutrition management are very poor. 
Because of uncontrolled breeding/mating, lambing occurs haphazardly and year round. This 
has resulted in high lamb mortality because of lambing during unfavorable season. Besides, 
uncontrolled breeding limited availability of lambs of similar weight and age for export and 
domestic uses. Uncontrolled breeding also posed challenges to keep breeding records.  
Absence of controlled breeding/mating practice in Ethiopia was partly due to traditional free 
grazing management systems of sheep. However, the traditional free grazing system of sheep 
management is no more sustainable concerns (Berhanu Gebremedhin, et al. 2007). As a result, 
farmers will be forced to keep few and productive animals which can be achieved by using 
controlled mating/breeding program.  
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 Controlled breeding by synchronization of estrus is an important tool to improve lambing 
percentage to control lamb crops in addition to maximize the return of ewe's investment. 
Estrous synchronization of ewes has been accomplished using several methods with various 
degrees of success. Estrus synchronization programs provide several advantages e.g. permits 
lambing to occur at suitable times in order to take advantage of feed and labour, availabilities, 
markets, and increasing price trends (Safdarianet al., 2006). Its applied single injection or 
similar results could be achieved using two injections of PGF2α at 11-day intervals (Ceddenet 
al., 2008). 
However, effectiveness of controlled breeding/synchronization techniques practiced in other 
part of the world but is not known in Ethiopian local sheep breeds in general and sheep breeds 
in South Wollo zone in particular.  
1.2 Objectives 
1.2.1 General objective 
The general objective of this study is to assess reproductive performance of local sheep breeds 
and their response to prostaglandin based estrus synchronization protocol in South Wollo Zone. 
1.2.2 Specific objectives 
• To assess reproductive performance of local sheep breeds in South Wollo zone 
• To study estrus response of local ewes to prostaglandin based estrus synchronization 
protocol 
1.4 Research Questions 
❖ What is the current reproductive performance of local sheep in South Wollo zone? 
❖ What is the response of local ewes to prostaglandin based estrus synchronization 
treatment? 
❖ Which protocol is more feasible technically, biologically and economically? 
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            CHAPTER TWO 
2.  LITERATURE REVIEW 
Ethiopia possesses a diversified number of sheep breed types, reported to be more than 18 
population and nine breeds (Solomon Gizaw et al.,2007) The sheep production systems in 
Ethiopia have involved largely of the influence of natural production environment and socio 
economic circumstances of farmers. The farmers choose agricultural enterprises in Ethiopia 
demand on the production of environment (availability of resources particularly land, water and 
climate, socio economic circumstance government support. Sheep in Ethiopia and most 
developing countries are kept under traditional extensive system (EARO, 2001). Sheep are 
largely produced in mixed- crop livestock (Deribe Gemiyu. 2009). 
Any successful small ruminant production program is a result of good reproductive 
performance of sheep (Deribe Gemiyu, 2009). To obtain meat, milk and fiber the existence of 
birth and survival is necessity (Tesfaye Getachew, 2008). The productivity of sheep is mostly 
based on the reproductive performance of sheep. Reproductive performance depends on various 
factors including age at first lambing, litter size, lambing interval and the life time productivity 
of the ewe, the last one being related to longevity (Sulieman Arabiyat. et al., 1990). 
Improvement in sheep productivity can be achieved through identification of production 
constraints and introduction of new technologies or by refining existing practices in the system 
(EARO, 2001a).Understanding the reproduction system helps to design appropriate 
technologies which are compatible with the system (ILCA, 1990).   
Assessment of the sheep reproduction systems and testing of new and improved technology 
practices are necessary in the district in order to achieve improvements in sheep productivity. 
2.1 Reproductive performances of sheep 
Reproductive performance is a prerequisite for any successful livestock production programme, 
where farm resources are severely limited as it is often the case in reproduction failure is the 
first sign of decreased productivity (Mukasa Mugerwaet al., 2002). Reproductive traits are 
difficult to measure and are strongly influenced by management decisions, but are also of 
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paramount economic importance (Notter, 2000). Flock reproductive rate also affects selection 
intensity and consequently the rate of genetic improvement in all traits under selection. 
Reproductive rate can be influenced by conception rate, litter size, young mortality and interval 
between parturitions (Ndlovu and Simela, 1996). 
The traditional free roaming management system allows year round breeding, with minimal 
purchased inputs; this creates a good environment for rams to service ewes any time, which is 
not a case in a controlled system under on station (Kosgey et al, 2008). On the contrary, 
uncontrolled breeding is complicated by disease transmission and inbreeding when the rams are 
small in number, poor reproductive performances of Ethiopian sheep can be associated with 
genetic factors, poor management, seasonal fluctuations in feed resources and diseases 
(Mukasa-Mugerwa et al., 2002). Season had significant effect on most reproductive traits 
including fertility, lambing rate and weaning rate. Age at first mating (puberty) affects 
reproductive efficiency. The age at which puberty is attained is determined largely by genotype 
and environmental factors like nutrition, season and climate (Getahun Legesse, 2008; Girma 
Abebe, 2008). In Most sheep breeds, achieving 40-70% of the mature body weight is 
satisfactory for attainment of puberty. There are large variations in mean age at puberty 
between and within breeds, resulting from the genotype and post weaning nutrition 
2.1.1 Age at first lambing (AFL) 
Age at first lambing (AFL) can be recorded easily in a farmers stock. There is a big variation 
among production system and breeds for this trait (12-24 months), these variations could be 
due to genetic and environmental differences (Getahun Legesse, 2008; Girma Abebe, 2008). 
Solomon Abegaz et al. (2002) reported age at first lambing of Horro ewes at 64.6-85% of their 
mature body weight. Most scholars, however, reported age at first parturition in months. 
In most traditional systems, first lambing occurs at 450-540 days when ewe weights are 80-85 
percent of mature size (Wilson, 1986) and different report deals the age of ewes for first 
lambing is in between this range (450-540 days). The average (Mean ± SD) age at first lambing 
of 447±93 days and 399 ± 51 days were reported for Bonga and Horro sheep, respectively 
(Zewdu Edea, 2008). And also the average age at first lambing of Gumuz sheep was 410.1 ± 72 
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days (Solomon Abegaz, 2007).Poor nutrition, disease or parasitic burdens and genotype limit 
early growth and it can put obstacle for early maturity for giving first birth. 
Table 1: Age at first lambing of Ethiopian sheep different management conditions 
Breed Management type Age at 1st lambing 
(months) 
Reference 
Adilo traditional 14.6 Getahun Legesse.2008 
Arsi bale “ 12.7 Tsedeke Kocho. 2007 
Bonga traditional 13 Belete Shenkutie 2009 
Menz “ 14-16 Nifthalem Dibissa 2000 
Menz station 15 Mukasa Mugerewa and 
Lahalou.1995 
Washera traditional 9±0.5 Mengistie Taye. 2008 
2.1.2 Lambing interval (LI) 
Parturition interval (Lambing interval) refers to the number of days between successive 
parturitions. Reproductive efficiency is related to the length of parturition interval; i.e. ewe with 
long lambing interval has lower reproductive efficiency (Ibrahim, 1998). At least three times 
lambing is expected per two years under normal circumstances (Girma Abebe, 2008). To attain 
this lambing interval should not exceed 8 months (245 days). There are reports on the 
possibility of attaining three parturitions from indigenous small ruminants in two years 
(Getahun Legesse, 2008) though LI of the traditionally managed sheep was influenced by 
various factors including previous litter type, parity and lambing season (Niftalem Dibissa, 
2000). 
In condition of good management adequate nutrition lambing interval of 8 months can be 
achieved in other words it can be possible to attain three lambing from indigenous sheep in two 
years (Sani and Tiwari, 1994). According to Solomon Abegaz (2007) in association with the 
above thought Gumuz breed had an average lambing interval of 6.64 ±1.13 months so the breed 
can produce three lambing in two years even under the traditional management system but the 
work of Zewdu Edea (2008) indicates that lambing interval of around 8.9 ± 2.1 month for 
Bonga ewes and 7.8 ± 2.4 month for Horro ewes. Among other breeds of sheep in Ethiopia that 
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had medium lambing interval are Menz (8 and half month) and Afar sheep (9 month) Tesfaye 
Getachew (2008). 







Adilo traditional na Getahun Legesse.2008 
Arsi-bale “ 7.8 Tsedeke Kocho. 2007 
Bonga traditional 8 Belete Shenkutie2009 
Menz “ 7-10 Nifthalem Dibissa. 2000 
Menz station 8.4 Mukasa Mugerwa 
Lahalou.1995 
Washera traditional 9±0.5 Mengistie Taye. 2008 
Na =not available  
2.1.3 Prolificacy /Litter size/ 
Number of lambs born per parturition, Litter size is a combination of ovulation rate and embryo 
survival, There is a positive relationship between litter size and age and litter size and parity 
(Getahun Legesse, 2008; Girma Abebe, 2008). An increase in ewe weight (prior to mating) by 
1 kg over the mean of the population results in an increase of about 3.8% in litter size (LS), 
litter size varies between 1.08 and 1.75 with average of 1.38 for tropical breeds (Devendra and 
Burns, 2003; Girma Abebe, 2008). Peak prolificacy generally achieved between 4 and 8 years 
of age (Notter et al., 2000).  Litter size is significantly affected by year of lambing, parity and 
weight of ewes at mating (Solomon Abegaz et al., 2002; Gemeda father et al., 2002a; Berhanu 
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Table 3: Litter size of Ethiopian small ruminants under different management condition 
Breed Management Litter size Reference 
Adilo traditional 1.42 GetahunLegesse. 2008 
Arsi-bale Traditional(Kofele) 1.24 GetahunLegesse 2008 
Arsi-bale Traditional(Alaba) 1.7 Tsedeke Kocho2007 
Bonga traditional 1.4 Belete Shenkute. 2009 
Horro station 1.34 Solomon Abegaz et al., 2000 
Menz traditional 1.11 Nifthalem Dibessa. 2000 
Menz station 1.12 Mukasa and Lahalou. 1995 
Washera traditional 1.11 Mengistie Taye et al. 2009 
2.1.4 Reproductive life span 
Long reproductive life span in tropical condition is one of the adaptation traits of tropical 
livestock. The average reproductive life span of Horro and Bonga ewes were 7.9 ± 3.1 years 
and 7.4 ± 2.7 years, respectively   (ESAP. 2009). Long term reproductive performance (long 
living, high fertility, ability to produce more offspring) of dams should be given more 
importance in selection programs (Zewdu Edea, 2008).According to Solomon Abegaz (2007) 
in a circumstance that there is lack of comparative figures for Ethiopian breeds, quite long 
reproductive life span of Gumuz breed (8.5 years for ewes) and (3.67 years for rams) was 
reported. 
2.1.5 Seasonality in breeding 
Local breeds of sheep in tropical conditions are either non-seasonal breeders or exhibit only a 
weak seasonality of reproduction (Mukasa-Mugrewaet al., 2002; Girma Abebe, 2008). Reports 
indicated that 46% of sheep exhibit uncontrolled mating in smallholder systems of Kenya 
(Kosgey et al., 2008). Conception peaks are observed in response to feed flushes or when crop 
residues are available. Lack of synchrony between the supply of, and demand for, nutrients can 
depress ewe productivity. 
A study conducted on reproduction and productivity of Horro and Menz ewes in the highlands 
of Ethiopia in different seasons indicated that ewes which lambed in the wet season had 
significantly higher weaning rate than those that lambed in the dry season (Mukasa Mugrewa et 
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al., 2002). Mating of ewes in the dry season led to higher fertility than those mated in the wet 
season, probably because ewes came from the previous wet season with enough body reserves. 
Lambing in the subsequent wet season further enhanced their weaning rates and productivity 
due to better grazing during lactation. There are reports for peak conceptions of ewe in 
response to feed flushes and when crop residues are available (Mukasa Mugerwa et 
al.,2002).Tatek Woldu (2004) reported the lowest mating during May, July, October and 
November while lambing during May-Sept, May being the highest. Mengistie Taye (2008) 
reported the peak lambing at August and February for Washera sheep. 
Tsedeke Kocho (2007) identified two possible breeding seasons, between November to January 
(major breeding season), and between April to June (minor breeding season), when relatively 
adequate nutrition is available for reproduction and access to breeding males, as rams roam 
freely. 
2.2 Estrus Synchronization 
Estrus synchronization is a process aimed at bringing animals to estrus (heat) at a desired time 
by use of exogenous hormones to manipulate the life span of the corpus luteum (CL) and (or) 
to synchronize follicle development . Treatment with an estrous synchronization protocol can 
also increase the number of females pregnant early in the breeding season, which results in a 
shorter lambing season and a more uniform lamb crop at weaning (Siriwat S., 2011). 
Most of the sheep breeds reared in sub-Sahara exhibit seasonal reproductive rhythmicity 
associated with changes in the natural dark-light cycle in different schemes of estrous 
synchronization has been studied in order to improve reproductive efficiency (Kusina et al., 
2000) adjusting the lambing time to the most favorable time of the year in relation to the forage 
availability, climatic conditions and market trends (Karaca et al., 2009). 
Different synchronization protocol  
Several strategies have been used to control ovarian activity focusing on improving fertility of 
small ruminants. Combined progestagen and equine chorionic gonadotropin (eCG) at the time of 
progestagen withdrawal have been extensively used with acceptable estrus responses (Motlomelo 
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et al. 2002; Fonseca et al. 2005; Husein et al. 2005). However, such technique has been 
accompanied with low first cycle. 
Another alternative includes the utilization of GnRH followed by PGF2a treatment. 
Synchronization with this procedure was developed and used to control ovulation and 
insemination in cattle (El-Zarkouny et al. 2004). A similar protocol was used in ewes with 
acceptable conception rates (Husein and Kridli 2003; Deligiannis et al. 2005). Husein et al. 
(2005) reported that 4-day progesterone priming ahead of the treatment was essential for the 
effectiveness of this procedure to maintain follicular response to GnRH. 
Improved pregnancy rates were reported in cattle receiving GnRH–PGF2a protocol for estrus 
synchronization when progesterone was applied during treatment (Alnimer and Lubbadeh 2003; 
El-Zarkouny et al. 2004). Progesterone can prevent ovulation during the period in which 
spontaneous luteolysis may occur in animals whose dominant follicles are not responsive to 
GnRH injection. 
2.2.1 Prostaglandin Hormone Synchronization 
Prostaglandin (PGF2α), a derivative of linolenic and arachidonic acids, was discovered in 1969 
to be the substance responsible for luteolysis (Noakes, 2001). The name prostaglandin was 
given to the substance due to the fact that it was first discovered in fresh semen, and assumed to 
be produced by the prostate gland (Noakes, 2001). Different types of prostaglandin exist, and 
the F prostaglandin was so named due to its solubility in phosphate (“fosfat”), while PGE was 
found to be soluble in ether. The uterine wall produces PGF under natural circumstances when 
an embryo is not detected in the uterus. This release of PGF is stimulated by oxytocin release 
from the ovary (Noakes, 2001), after which PGF is directly transported to the ovary via the 
counter current mechanism caused by the close integration of the utero-ovarian vein and the 
ovarian artery (Bearden et al, 2001). The release of PGF takes place at approximately 6-hour 
intervals, and it further stimulates the release of oxytocin from the ovaries (Noakes, 2001). 
Mechanism of corpus lutem regression and method of synchronization by prostaglandin  
Prostaglandin (PGF2α) used synchronize estrus by terminating the luteal phase through 
regression of the corpus luteum, prostaglandin-based systems used only during the breeding 
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season. Because not all stages of the estrus cycle are similarly receptive to prostaglandin 
treatment (Ataman et.al, 2006). 
The most used methods of PGF2α are the first one is to use progesterone impregnated 
intravaginal sponges for 7 or 12 days following by a single prostaglandin injection, this method 
can be use in during  breeding season and anestrus season,  
Another method is applied by two injection of prostaglandin at 11 days interval; this method 
can be used only during breeding season (Ataman and Aköz, 2006). Other research's used 
GnRH-PGF2α combination they found that using GnRH with PGF2α was effective in the 
synchronization of the estrus in ewes (Ataman and Aköz, 2006). Also, Szbülür et al, 2006, used 
double injection of 125 μg of Cloprostenol (a PGF2α analogue) at 10 or 14 days intervals to 
detection the estrus and lambing rates in Tuj ewes during the breeding season, they found better 
results when using the 14 days interval. (Sozbülür et al, 2006). 
Parameters of estrus synchronization 
Estrus response rate 
Prostaglandin (PGF2α) produce good response to estrus synchronization as reported on Barki 
ewes which were 77% Mansour et.al. (2003), 85% Lethy et.al.,(2003), 84% Abdel-Mageed 
(2006) and 80.9% Abdullah et.al, (2002.) The estrus response rate was also very good 93.3% 
according to previous studies by Nasroallah et al. (2012) when he used protocol of PGF2α–
FGA–eCG, but report that decreased in estrus response to 71.4% when used protocol PGF2α–
FGA– GnRH. Where as in the study, by Koyuncu and Alticekic (2010), who found that estrus 
was induced in 96% of the ewes, using progestagen and PMSG on estrous synchronization and 
fertility in Kivircik ewes during natural breeding season. Onset of oestrous observation of 
Karagiannidis(2001) in Greek ewes, who recorded an interval of 54-60 hr, the mean time to the 
onset of oestrus observed, ranged between 31 – 50 hours (Omontese, 2010) and reported that 
estrus responses following CIDR and Sponge treatment was 90% vs. 87.5% respectively  
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Onset of estrus rate 
According to Mutiga and Mukasa-Mugerwa (2002) study, the rate of onset of estrous of 83% 
for PGF2α treated animals was recorded and also in the study by Menchaka et al. (2004), estrus 
behavior was observed within 72 hours after the second dose of PGF2α in 93.9% and 82.4% of 
multiparous and nulliparous females, respectively. Godfrey et al. (1997) observed that within 
three days, 71.4% of females came into estrus after the second application of PGF2α. Menchaka 
et al. (2004) observed a good synchronization rate, with 80% of sheep with estrus expression 
between 25 and 48 hours of treatment, with the applications of two doses of PGF2α analogs 
within a seven-day interval. 
Duration of estrus  
The duration of induced estrus was observed ranged from 29-45 hours, have been reported in 
sheep (Atamana, 2006) and reported duration of estrus were between 18 and 72 hours with an 
average around 36 hours(Hashemi at el,2006).  
Pregnancy rate 
Hussein et al. (2003) found that Rahmani ewes treated with 400 IU PMSG showed pregnancy 
rate of 70 %, and the same result obtained by Abdel-Mageed (2006) has also obtained 72% 
pregnancy rate. The pregnancy rate of Akkaraman crossbred ewes treated with FGA+700 IU 
PMSG was 100%. Akoz, et. al., (2006) in Husein and Yildiz, (2005) also reported that 
pregnancy rate in ewes treated with FGA + 750 IU of PMSG was 100%. Gulyuz and Kozat 
(1995) found that ewes treated with 40 mg FGA+750 IU PMSG the percentage of pregnancy 
rate was 96%. 
Lambing rate 
Lambing rate was 75.6%, 80% and 90% reported by Crosby and O’Callaghan (1991) in ewes 
fitted with intra vaginal sponges followed by PMSG injection. Akoz, et al, (2006) reported that 
lambing rate in Akkaraman crossbred ewes treated with FGA+700 IU PMSG was 85.7%. 
Kulaksiz et al. (2013) found that lambing rate was higher (93.3%), in ewews treated with FGA-
PMSG but was reduced to 50% when used a protocol of FGA-GnRH-PGF2α. Lambing rate 
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with normal range of lambing rate for Barki sheep (84.6 to 92%) as obtained previously by 
Abol-Naga and Aboul-Ela (2002). Ibrahim (2003) reported that the effect of PMSG in 
enhancing fertility is probably a direct consequence of its action in increasing ovulation rate. 
Prolificacy  
 Beck et al. (2006) found that litter sizeof 1.69 and 1.74 for ewes treated with GnRH-PGF2α -
GnRH protocol and double PGF2α 11 days apart, respectively.. The mean litter size in the 
PMSG treated were estimated to be 1.43 for the ewes injected with 300 I.U. PMSG compared to 
1.33 for the ewes injected with 600 I.U. PMSG, similar results were reported withby (Pollott 
and Gootwine, 2004),  that the mean litter size in Assaf breed to be 1.57. 
2.2.2 Effect of Nutrition 
A common practice in females of different species is to prepare them for the breeding season 
by flushing. In ewes, this practice consists of an increase in the level of energy offered prior to 
introduction of the rams until approximately 21 days thereafter (Luginbuhl and Poore 2008). 
Several studies in small ruminants have shown that with flushing ovulation and fetal 
implantation in the uterus are improved (Kusina et al 2001; Acurero2000). 
According to New Mexico state university, (2014) nutrition has a direct bearing upon 
reproductive performance. Ewes kept in acceptable condition before breeding normally 
produce more lambs if they are flushed, or given the chance to gain weight before and during 
the breeding season. They can be flushed with rested pastures or by supplementation. Begin 
flushing three weeks before breeding and, if possible, continue through the first cycle 
(approximately 17 days). 
The studies conducted during breeding season to evaluate reproductive performance using 
flushing such as Shahneh et al, (2008) who used flushing and eCG on reproductive traits, during 
experiment consist of four groups, which used CIDER in all groups for 18 days, the group 1 
control, group 2 600IU eCG, group 3 eCG + flushing and group 4 flushing, the result is such 
that twining rate were higher in group three, the pregnant rate was higher in group four. 
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              CHAPTER THREE 
3. MATERIALS AND METHODS 
3.1 Description of the Study Area 
 
 Figure 1: location of the study area 
 
The study was conducted in three selected representative districts (Dessie Zuria, Kalu and 
Tehuledere) of South Wollo Zone. South Wollo Zone is home for 1487920 head of cattle, 1.489 
 Page 15 
 
sheep, 760497 goats, 377141 equines, 1471914 poultry and 93295 beehives (CSA, 2012/13). 
The Zone has the second highest livestock population in ANRS. It ranks first in sheep 
population and third in cattle population in the region. Wheat, sorghum and teff are the main 
crops (CSA, 2012/13). 
Dessie Zuria /High land/ is one of the districts in the Southern Wollo Zone in the Amhara 
Region of Ethiopia. The altitude of the district ranges from 1,700 to 3,800 m.a.s.l. with area of 
937.32 km2. The districts receive an average annual rainfall ranging from1100 and1400 mm 
and the mean annual minimum and maximum temperature rangesfrom5oC to 16oC (District 
office, unpublished), Based on Central Statistical Agency of Ethiopia (CSA, 2013/14), the 
total human population of Dessie Zuria district was estimated to be 157,679 of whom 77,626 
are men and 80,053 women. The district has rugged topography with highly degraded soils 
which are not generally suitable for cropping, and land holding per household is small. The 
livestock population of the district is comprised of 109570 cattle, 164371 sheep, 58493 goats, 
31058 equines and 115102 poultry. 
Tehuledere /Midland/ is situated at an altitude ranging from 800 to 2300 m.a.s.l. with area of 
405.37 km2. The average annual rainfall ranges from 1000 to 1100 mm per year and annual 
average temperature values are the highest (17 oC to 21 oC) in the low lying areas of 
Tehuledere, especially those areas close to the Afar region.(District office, unpublished).  
Based on Central Statistical Agency of Ethiopia (CSA, 2013/14), the total human population 
of Tehuledere was estimated to be 117,877, of whom 59,300 are men and 58,577 women. The 
livestock population of the district is comprised of 98,277 cattle, 57,960 sheep, 55,468 and 
goats (CSA 2013/14). 
Kalu /Low land/ district lies within an altitude range of 500-2600 m. a.s.l. The district receives 
an average annual rainfall of 200 to 800 mm per year and Annual average temperature values 
are the highest (11.6 oC to 23.9 oC) in the low lying areas of Kalu and especially those areas 
close to the Afar region (District office, unpublished). Crops like Teff, barley wheat Maize and 
sorghum can grow. 
The district has about 88983 heads of cattle, 8110 heads of equines, 66885 heads of shoats, and 
3256 heads of camels (CSA, 2013/14). 
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                  PART ONE  
SURVEY METHODOLOGY 
3.2.1 Selection of the study area and sampling techniques 
Multi-stage sampling procedure was used because the sample was selected in multiple steps, or 
stages. In the first stage, districts were selected and then divided by agro ecologically regions, 
such as”Dega”, “Woinadega” and “kola“. In the second stage, gots/village/ were select. In the 
third stage, the units of analysis farmers were sampled. So from three districts, nine 
representative rural “Kebeles” were selected according to agro-ecological classification (three 
from Dega /high land/, three from Wynadega/mid land/ and three from Kolla/law land/). This 
classification is relevant to see variation in farming system, reproductive characteristics, 
breeding objectives of producers, technology adaptation and constraints hindering sheep 
production and reproduction in different agro-ecological zones. 
All sheep owners found in the selected rural “Kebeles“were first registered. Then simple 
random sampling technique were  applied to choose 20 respondents in each of the selected nine 
rural “Kebeles” by giving equal chance for those farmers with different sheep number, sheep 
reproductive management systems and other practices. Therefore, the study considered a total of 
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Table 4: Total sample size for reproductive performance study 
Agro-ecology    Districts  Kebeles  No of sheep 
owner/respondents 
Total  
 Male Female 
Dega/high land  Dessie Zuria Borumeda  18 2 20 
Kurkur  17 3 20 
Tita  14 6 20 
W/Dega/mid land  Tehulederie Hara /Kutir 10 
Kutir 05 
Kutir o9 
 18 2 20 
 15 5 20 
 20 0 20 
Kolla/law land  Kalu Kutir 01  18 2 20 
Kutir 32  19 1 20 
Kutir 34  16 4 20 
Total  3 9  155 25 180 
 
3.3.2 Data collection 
In each of the study rural “Kebele “two types of data collection methods were applied, firstly, 
individual sheep owner farmers were interviewed and a list of detailed information were 
obtained. Secondly, based on the results of the individual interviews, farmers were asked to 
discuss in groups (FGD) on what they considered as most important regarding reproductive 
performance, production system and improve technology usage /adoption/ in the selected rural 
“Kebeles”. 
The interview was designed to collect two sets of data. The first set covered general 
information on household characteristics and sheep reproduction system. The second set 
included data on more specific aspects of reproduction system such as the Age at first puberty, 
age at first mating, conception rate, pregnancy rate, Age at first lambing, lamb survival rate, 
lambing interval, productive lifespan, breed choice regarding reproductive performance and the 
feed related to reproduction season. The survey data was analyzed using descriptive statistics, 
and the percentage of respondents was reported for each parameter. 
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Structure and semi-structure questionnaire were used for individual interview, whereas open 
ended questions were administered for FGD.  
The subsequent participatory farmers’ discussions were designed to involve stakeholders in 
identifying the reproductive performance and deriving their relative importance in different 
reproduction environments and technology usage. In total, three independent groups of farmers 
were formed in each rural “Kebele”, where each group comprised of five members, involving 
key informants, local agricultural extension staffs and knowledgeable elders. The discussions 
were focused on use of new technology and evaluation of sheep reproductive performance in 
the area. 
As a point of departure for the discussions, the results of the individual interviews were 
summarized according to (1) identified overall reproductive performance (2) technology usage 
experience and challenges (3) farmers’ desire considered in improving reproductive 
performance and technology. 
3. 4.3 Statistical analysis 
The data collected from the field was entered in excel, managed and analyzed using Statistical 
Program for Social Sciences version 20.0 (SPSS Software) descriptive statistics. 
The reproductive performances studied were: Lambing interval (LI), annual reproductive rate 
(ARR), age at first lambing (AFL) and litter size (LS). The fixed effects that were fitted in the 
model for LI, LS and ARR were agro-ecology ; season of lambing (main rainy season, post rain 
and dry season);  type of birth (single, twin). The fixed effects fitted for AFL was agro-ecology, 
season of birth, type of birth of ewe lamb and parity of dam of the ewe lamb. General linear 
model (GLM) procedures. 
The statistical model for survey data: 
Yijkl = μ +Ai+Sj+Lk+Sl+eijkl, 
Where:  
Yijkl is a given reproductive performance (AFL, LI, ARR, LS, Reproductive life span and 
breeding seasonality). 
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μ= overall mean;  
Ai is the effect of the ith Agro-ecology; (highland, midland and lowland) 
Sj is the effect of jth season of lambing; (spring, winter, outmen and summer or 
September-October, December-February, March-May and June-August )  
Lk is the effect of l
th type of birth: (single and twin) 
Sl is the fixed effect l
th   Sex of lamb :( male and female)  
eijkl is the random error 
                  PART TWO 
ESTRUS SYNCHRONIZATION EXPERMENT METHOTDOLOGY   
3.4 Experimental animals and herd management 
Local ewes owned by farmers were identified by means of plastic ear tags. The ewes were 
managed according to farmers’ management practices. As usual farmers’ practice, the ewes we 
allowed to graze on communal grazing land and also provided natural grass hay whenever 
available. They are also watered once per day 
3.4.1 Estrus synchronization 
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Table 5: Treatments and ewes used 
Groups                          Treatment  No. ewes 
Group 1 Single injection of 2.5ml of lutalyse 20 
   
Group 2 Double injection of 2.5 ml of lutalyse at 9 days interval 20 
   
Group 3 control 20 
Total   60 
 
3.4.2 Estrus detection and mating 
Following injection with prostaglandins, ewes were observed for behavioral estrus 
manifestation for an hour three times daily for four consecutive days (96 hours). 
In each part of the study, behavioral observations were conducted by four trained observers 
every day from morning 3:00 to 4:00, from afternoon 8:00 to 9:00, from evening 12:00 to 1:00. 
Each group of ewes was exposed to two proven sexually active rams to aid estrus detection. 
Ewes were considered to be in estrus when they “stand to be mounted” by males. Other signs 
such as vigorous tail-wagging, reddened and swollen vulva, clear mucus discharge, restlessness, 
frequent bleating and frequent adoption of urination were also considered. Ewes detected in 
estrus were hand mated. 
The behaviors of animals were noted on individual check sheets prepared for each ewe. Sexual 
behaviors were recorded when they were seen. Three fertile breeding rams with good body 
conditions score were introduced to the ewes in each experimental group (one ram per 10 ewes) 
used for mating. 
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The following estrus parameters were evaluated; 
1) Estrus response (%): The number of ewes showing standing estrus and subsequently mate, 
over the total number of ewes in each treatment group, expressed in percentage. 
2) Time to onset of estrus: This is measured by recording the time (hours) interval of ewes to 
first expression of standing estrus (heat) after treatments and exposure to rams 
 3) Duration of estrus: This is measured by the time (hours) between the first and last standing 
estrus 
4)  Pregnancy rate (%): number of pregnant ewes/number of ewes showed heat & mated X 100. 
5) Lambing rate (%): number of ewes lambing / number of ewes showed heat & mate X 100. 
6) Litter size at birth= number of lambs born/number of ewes lambed 
3.4.3 Statistical analysis 
Experimental variables such as estrus response, pregnancy rate and lambing rate were 
expressed in percentages. Time to onset of estrus and duration of estrus were expressed as 
Mean ± SEM and General Linear Model (GLM) procedures were used to compare means 
within treatment groups. 
Model for experimental data: 
The parameters to be considered for experimental study are: estrus response, duration of estrus, 
pregnancy rate, lambing rate and litter size. For these dependent variables, the fixed effect to be 
fitted in a model is: single injection of hormone, double injection of hormone and controlled. 
The model is as follows: 
Yij = μ + Ti + eij 
Where;  
Yij = the observation on estrus response rate, onset of estrus, duration of estrus, pregnant rate, 
lambing rate and litter size. 
μ = overall mean;  
Ti = effect of ith treatment (i=1-3)  
eij = experimental error. 
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3.4.4 Pregnancy diagnosis by PREG-TONE 
The patented PREG-TONE uses high frequency sound waves called ultrasound to detect 
amniotic fluid present during pregnancy. When this fluid is detected, the instrument produces a 
loud continuous tone. When used on an animal which is not pregnant, the instrument produces an 
intermittent recurring tone. The intermittent tone also indicates that good skin contact is being 
made. No guessing and no question, 100% accuracy between 30 and 70 days depending on the 
animal type. 
Uses only loud, easy to hear tones during testing, no lights are used, no buttons are pushed, and 
thus attention is not diverted from the animal. A short, intermittent tone indicates good contact, 
while a loud, continuous tone indicates pregnancy. Since the PREG-TONE uses only loud, easy 
to hear tones to indicate both pregnancy and non-pregnancy, it can be clipped on the belt or kept 
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                    CHAPTER FOUR 
4. RESULT AND DISCUSSION 
4.1 SURVEY RESULTS AND DISCUSSION 
4.1.1 Households and Farm Characteristics in the Study Area 
All the interviewed households were Muslims (100%). From the interviewed households 86.1% 
were male headed whereas 13.9% were female headed households. 
The study area is characterized by mixed crop/ livestock farming system. Even though the 
system is mixed crop/ livestock system, the farmers give more emphasis to crop production. 
Most of the farmers in the area have land for crop production. On average, land holding per 
household in the area is 0.44 ha (n = 180, SD = 0.24). This figure is lower than that reported in 
North and West Shoa Zone (AgajieTesfaye et al., 2002) and that reported by IPMS (2007) for 
Burie district. Holding Farmers in the lowland district (Kalu) and midland (Tehuledere) have 
more (P<0.05) land per household than those farmers found in the highland district (Dessie 
zuria) (Table 6 & fig.2). There is land scarcity in the study area for crop production, especially 
in the highland district. From the formal survey result, it is evident that land holding per 
household is declining as human population in the area is increasing and as households are 
giving land to their mature and landless siblings /family. Most of the area in the highland 
district is not suitable for crop production in addition to inadequacy of land to support large 
human population. 
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Renting and sharing crop land are common in the area. Those farmers who have no oxen, 
female headed households, sick or old-aged farmers either rent or share their crop lands. Most 
of the youth (newly established households) in the area are landless. Sharing crop land is more 
common than renting land in the area. Landless farmers who rear sheep are advantaged in the 
area because there is common grazing land especially in the highland district. The land owning 
people have private grazing lands (30.5%) to feed and supplement their animals during feed 
scarcity periods (during the rainy and dry season).  
Table 6: Mean landholding per household in the study district in South Wollo zone 
 








   
ME ±SE ME ±SE ME ±SE 
    
Land holding per HH (ha) 0.53±0.035 0.35±0.025 0.53±0.033  
Crop production 0.50±0.03 0.32±0.02 0.49±0.029 0.00 
Grazing land 0.03±0.005 0.03±0.005 0.04±0.004 0.11 
LL=low land, HL=high land and ML=mid land 
Almost all area of the landholding, especially in the lowland district is devoted to crop 
production, but some farmers have a small area of private grazing land (0.03 ha) from their own 
landholdings. Fallowing of land is not practiced in the area, especially in the highland district as 
there is land scarcity. But farmers practice crop rotation each year. In the midland district 
farmers who have more grazing land compared to low and high land districts 
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Soil fertility is declining in the area. The soil is being eroded every year by rain water. In 
addition, there is no fallowing and the land is cultivated and cropped every year. Manure 
addition on the crop land has also decreased in the area due to fear of theft of cattle during the 
night in the rainy season. So, farmers carry manure from their home and apply on their own 
crop land. Farmers apply both chemical fertilizer and manure (compost) to keep the fertility of 
the soil. They also practice physical ways of soil fertility maintenance like soil water 
conservation. 
The farmers in the study districts rear different types of livestock cattle, sheep, goat, horse, 
donkey and chicken rearing are common in the area. Farmers also keep bee colonies. The 
livestock population in each study district and average livestock holding per household is given 
in Tables 7. Based on the formal survey result, there is a decreasing trend in cattle productivity 
in the study area. The number of each livestock species per district has increased compared with 
the number a decade ago. Milk yield in cattle has decreased due to feed shortage in all areas. It 
is said that body size has decreased in cattle but calving interval has increased in recent decades. 
But the same case is not true in sheep. The performance of sheep in the area is the same as 
before. 
Generally, feed and improved breed shortage are blamed for the entire decline in livestock 
productivity. 
There are communal and private grazing lands in the study districts. The area of the communal 
grazing lands differs from district to district and even it differs within one district. The area of 
the private grazing lands is very small. On average, one household has 0.033 ha (table 6 fig. 3) 
of private grazing land. In addition, from the total households in the study districts 69.5% of the 
households have no private grazing lands. Most of the farmers in the area rear sheep especially 
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Study districts and respondents  
Kalu Dessie ketema Tehulelederie Over all mean 
N=60 N=60 N=60 
Cattle 3.067797 1.864407 2.44 2.46 
Sheep 7.644068 15.07 6.983051 9.9 
goat 0.27 0 0.76 0.34 
horse 0 0.101695 0.067797 0.06 
Mule  0 0.033898 0 0.01 
Donkey 0.050847 0.084746 0.40678 0.18 
chicken 5.559322 4.813559 4.270833 4.9 
Source:  from survey data 
As the area is favorable for sheep production and as the soil fertility and landholding per 
household is decreasing in the highland district of the study area, farmers want to increase their 
sheep number per household and increase their income. But sheep diseases, feed shortage, lack 
of improved sheep breed and financial resources, especially to the poor to purchase and rear 
sheep are hindering its expansion. Farmers say that they lose several heads of sheep per year 
due to diseases, feed shortage (new born lambs) and poor management in the study area. 
The current mean sheep holding (9.9) is higher than the previous results, i.e mean sheep holding 
of 5 reported by Tsedeke Kocho (2007), 3.6 by Belete Shenkutie(2009) and 2.2 by Fikre 
(2009)), 4.2 by Berhanu G/Medhin (1998)) in south and south western part of the country. 
4.1.2 Sheep Production and Reproduction  
4.1.2.1 Source of foundation sheep flock 
The major source of sheep to start sheep rearing in the area is their own flock. Table 8 indicates 
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Table 8: Source of foundation flock in the study district  
Variables  Study district and respondents responce Remark  
Kalu/LL (N=60) Dessie Zuria/HL (N=60) Tehulederie/ML (N=60) All over Mean  
Neighbor  21.7% 23.4% 25% 23.3% 
Market  20% 20% 40% 26.7% 
NGO 8.3% 3.3% 11.7% 7.8% 
Gift  10% 8.3% 8.3% 8.9% 
Own breed 33.3% 36.7% 13.3% 27.8% 
Other  6.7% 8.3% 1.7% 5.5% 
Total  100% 100% 100% 100% 
HL=high land, ML=midland and LL=lowland 
Source: from survey data  
4.1.2.2 Breeds and breeding objective of sheep 
Farmers in the area rear sheep for two main purposes. They rear sheep mainly to get immediate 
cash income and for home slaughter during festivals. This is also true in most parts of Ethiopia 
(EARO, 2001b; Alganesh Tola et al., 2004). Farmers in the study area on average had 9.9 heads 
of sheep (n = 180, SE = 2.6) per household. From this total number per household, 1.1 heads are 
males and 8.8 heads are females. 
There is a possibility of inbreeding danger in the area. Farmers mostly sell, slaughter or castrate 
males at young age. In addition, the number of males found in the system is very small (11.1%). 
Most farmers use their neighbors’ breeding males for breeding. The breeding males’ age is also 
low. This affects their sperm production (Charray et al., 1992). 
In some areas, there is individual herding of sheep flocks and small flock size during herding of 
animals. This reduces random mating and genetic diversity in animals. More productive animals 
are being sold, slaughtered or castrated, so, there is a chance to reduce the population of such 
animals in future generations. 
From the current study of the flock structure, about 88.9% are females and 11.1% are males. 
Male animals are either sold or slaughtered at home and their number is less in the flock. 
Female animals are retained at home for breeding purposes. 
From the flock structure, it is evident that there are no more young animals in the flock during 
the study. Flock structure is dynamic in nature. So, the period in which the data were collected 
may have contributed to this result. As farmers sell young male sheep during festivals and as the 
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date in which the data were collected is between dry and small rainy season, this may have 
contributed for the presence of no more young animals in the flock. 
The present findings are significantly higher in female and lower in male sheep proportion 
compare to the report of CSA (2008), which is 73.38% females and 26.62% male sheep for the 
country. Nifthalem Dibissa (2000) also reported 70% of female sheep in the Northern Highlands 
of Ethiopia. 
Castration  
Farmers castrate rams for fattening purposes. They employ either modern or traditional methods 
of castration. Lambs between the ages of 5 to 12 months are mostly castrated. Farmers castrate 
lambs during September, October or November. During this time the ambient temperature is 
suitable and there is more quality feed available to the animals and the animals increase in body 
weight (BW) and condition after castration. The farmers believe that if the animals are castrated 
in other months, they will be susceptible to diseases and do not increase in BW and body 
condition. 
Culling  
Farmers cull both male and female animals the study area. Most of the culling occurs during 
festivals. 
They have their own criteria for culling. For males, fat tailed rams are not preferred in the 
highland district. Black colored and poor conditioned and small sized males are not preferred in 
all places. These sheep types are culled at an early age. They are sold or slaughtered. For 
females, farmers focus is on reproductive performance. About 35% of respondents from all 
districts revealed that they automatically cull ewes with poor reproductive performance. Height, 
colored, old age, poor condition and low milk yield to nourish their new born lambs and long 
lambing interval are criteria for culling. Those female animals which give birth to small or poor 
conditioned lambs are culled after lambing one or two times. 
Selection  
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Selection of animals for rearing is common in the area. Farmers have their own criteria for 
selection of animals (table 11). The selection criteria used for male and female animals is 
different. For males, color, body size and tail type are given the most emphasis for selection. 
Hence, males with large body size, brown body color and having white patches on their 
forehead, legs and tip of the tail are selected as future breeding animals. Males of big body size, 
long body length in all study districts preferred and fat tailed types are the most preferred in low 
altitude district but not in high land. Those males with white and off-white color are also 
preferred. In all areas black colored males are not preferred.  
 For females, there is a difference in the criteria for selection used in the study districts. In all 
study areas, farmers select female sheep based on their color, condition, age, reproductive 
performance and milk yield for the new born lamb. Its pedigree is also considered when the 
female is a home grown one. Hence, females with large body, brown, red and white colors or a 
mix of them are preferred. 
Those ewes which give birth to twins are preferred by high lands but it is not selected in low 
and mid land district farmers. However, twins have a high rate of mortality and less growth rate 
than single born lambs (Gatenby, 1986). So, selection of females based on this criterion is not 
recommended. For female selection, color of the sheep is not as strict criterion as male 
selection. 
4.1.2.3 Reproductive performances of ewes 
Reproductive performance management plays an important role in improving reproductive 
efficiency of females. Unfortunately reproductive efficiency approaching 100% is not possible 
even with the very best management; however, poor management can result in decrease in 
reproductive efficiency. Reproductive management can increase the lambs weaned per ewe per 
year as well as improve lamb marketing by increasing production of lamb in the breeding 
seasons and non- breeding seasons (Baher Mahmoud Ode Abu Gazal, 2010). 
Seasonality of lambing  
In all study districts lambing was recorded throughout the year which is in line with other 
studies that indicated local breeds of sheep in tropical conditions are either non-seasonal 
breeders or exhibits only a weak seasonality of reproduction (Mukasa-Mugrewa et al., 2002; 
 Page 30 
 
Girma Abebe, 2008). However, relatively, higher parturitions were observed from April to June 
which implies peak matting season to occur from October to January. The apparent peaks were 
observed during the small rainy season, March to May; May being the highest (table 9). 
However, the present finding showed contrary to the study of Agyemang et al (1985) that 
reported the distribution of lambing of Menz ewes among months of the year suggests year-
round lambing with a peak in October and November This implies that the role of proper 
feeding and managements at lambing are crucial for the success of reproduction. Nutrition was 
also reported as a key factor for increased conception and subsequent lambing recorded. Study 
done Mukasa Mugerwa et al., (2002), supported our study where the peak conceptions of ewe 
in response to feed flushes and when births in the late dry and small rainy seasons could be 
disadvantageous due to poor quality and limited quantity of feed, especially as little 
supplementary feeding is practiced. The findings of the present study indicated that lambing in 
the small rainy season were disadvantageous; this is because ewe’s weight was affected at the 
end of dry season. Furthermore, feed shortage persisted until the small rainy season due to most 
of the lands put under cultivation. As a result, weak and lower birth weight lambs was recorded 
during the small rainy and the early part of big rainy seasons. Higher mating and conceptions 
were reported during crop harvesting, and flocks free roaming period, September to February, in 
traditional farming system of Ethiopia (Mukasa et al., 2002; Tatek Woldu et al., 2004, Tsedeke 
Kocho, 2007), which agrees with the current findings. Endeshaw Assefa. (2007) reported two 
major breeding seasons, September to October and March to April, reflecting differences in 
availability of feed resources.  
Table 9: Number of lamb born in different season in last 12 month in study districts 
Seasons  
 
Study district and born lambs 
Kalu/LL  Dessie Zuria/HL  Tehulederie/ML  
September-October  18% 22% 25% 
December-February  11% 12% 17% 
March-May 63% 60% 45% 
Jun-August  8% 6% 13% 
Total lamb born 173 332 174 
Source: from survey 
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Prolificacy (Litter size) 
The survey data collected in the study area showed that the dominant litter size of sheep in low 
land area was single birth. Of  the total interviewed68.3% and 31.7% cases of single and twins, 
respectively, were reported in lowland areas where as 60% single and 40% twin birth were in 
mid altitude and 36.7% single and 63.3% twin were in highland areas. There was no report on 
multiple births in all districts.  
Age at puberty  
Age at puberty of sheep in the current finding is 6.62±0.095 months in low altitude, 6.88±0.126 
mid altitude, 5.95±0.141 high altitude and over all 6.48±0.12 months. There is significant 
difference between districts (P<0.05) in age at puberty of sheep. Age at puberty in this study is 
shorter than reported by Combellas (1980) which is 231 days for female tropical sheep, by 
Mukasa-Mugarwa and Lahlou-Kassi (1995) which is 10 month. But comparable to 6.9 month 
observed by Tsedeke Kocho (2007).  
Age at first parturition (AFP) 
A total of 180 respondents were assessed for their ewe life histories in three agro-ecological 
study areas. The means (months) age at first parturition of sheep were 12.25±0.116, 
12.28±0.119 and 12.62±0.121 low, mid and high land altitude months, respectively. Age at first 
parturition found in this finding is shorter compared to other studies. The age at first parturition 
was not affected significantly by districts (Table 10).   
Age at first parturition found in this study was comparable with the previous reports of 12.7 
months (Tsedeke Kocho, 2007). Age at first parturition of 12.97 for sheep reported in western 
Ethiopia (Belete Shenkutie, 2009) is slightly higher than the current findings. Samuel Menber 
(2005) reported age at first parturition of 17.01 for sheep. AdugnaTolera (1998) reported 21 
months under agro-pastoral traditionally managed sheep, in Kochore Woreda of Southern 
region, which were much higher than the current findings, probably because in the present study 
areas sheep are managed better than above reported areas. Another reason could be sheep of 
pastoral and agro-pastoral systems are more of late maturing type. The age at first parturition 
reported by Getahun Legesse (2008) for Adilo sheep (14.6) was also higher than the present 
study. Age at first parturition of sheep was reported as 20.7+7.1, in pastoral and agro-pastoral 
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system of Southern Ethiopia (Adugna Tolera, 2007). But the current study had longer than age 
at parturition than Washera sheep 9 month reported by Mengistie Taye. (2008). 
Parturition Interval (PI)  
Parturition interval (PI) of ewes was given in (Table 10). The means and standard errors of PI in 
the present study was 9.40±0.096, 8.90±0.094 and 8.98±0.077 month’s low altitude, mid 
altitude and high altitude, respectively and there is significant difference between altitudes 
(P<0.05).  Generally, there were declining trends of PI between successive parturitions as parity 
advances, unless there were abortions and other reproductive problems. Again in higher parties, 
there were high number of reported multiple births. The shorter PI gives better opportunity to 
increase lifetime productivity of ewes by increasing the number of lamb crops.  
The PI obtained in the present study was shorter than reports (Samuel Meneber, 2005)), 12.1 
months for sheep, at Yerer watershed and Ada’a Woredas. However, Solomon Gizaw (2007) 
reported shorter PI (6.64 months) for Gumuz sheep. The PI for ewes in this study confirms the 
findings of Wilson (1989) ranging between 7.67-14.57 months for African sheep. The shorter 
interval obtained in the present study compared to many other studies might partly attributed to 
better managements; i.e. early weaning practices which leads to early re-conception. The 
variations within and across region and farming systems might be attributed to the differences in 
husbandry, lactation length, feeding and level of genetic makeup on possibilities for prompt re-
conception after lambing (Mukassa and Lahlou-kassi, 2005). Shorter parturition interval was  
reported in the previous report, 8.7 months for sheep in Alaba and Damot Gale Woreda of 
Wolaita zone (Fikre Keba, 2009). In small ruminants, reproductive efficiency is related to the 
length of parturition interval i.e., ewe with long lambing interval have lower reproductive 
efficiency (Ibrahim, 1998). Early weaning and creep feeding was reported as a critical measures 
in improving conception rates (Alemu Yami, 2008), and thus shortening parturition interval in 
breeding animals. At least three times lambing is expected per two years under normal 
circumstances (Girma Abebe, 2008). But the parturition interval obtained in this study indicates 
the possibility of not achieving three times of births per two year per ewe.  
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Reproductive life span of ewe 
As indicated in (table 10), reproductive life span of ewe in the current finding differed 
significantly among districts (P<0.05). Reproductive life span of ewes in the current study is 
shorter than reported by (Zewdu Edea. 2009), average reproductive life span of Horro and 
Bonga ewes were 7.9 ± 3.1 years and 7.4 ± 2.7 years, respectively. Long term reproductive 
performance (long living, high fertility, ability to produce more offspring) of dams should be 
given more importance in selection programs (Zewdu Edea, 2008). But in my study area, short 
reproductive life span needs extra work to improve reproductive life span especially in low and 
high altitude.   
Table 10: Mean reproductive performance of ewe in south Wollo zone 
 
Variables Study district and respondents 
Kalu (N=60)  Dessie Zuria (N=60)  Tehulederie (N=60)  
ME ±SE ME ±SE ME ±SE  
age at puberty (month) 6.62±0.095a 5.95±0.141b 6.88±0.126a 
AFL (month) 12.25±0.116 12.62±0.121 12.28±0.119 
LI (month) 9.40±0.096a 8.98±0.077b 8.90±.094b 
R LS of ewe (year) 5.77±0.133c 6.10±0.144b 7.12±0.240a 
 Age at puberty, LI=lambing interval, and RLS= reproductive life span of ewe. a, b, c Values in a raw with different 
superscripts differ significantly (P<0.05) 
4.1.3 Feed resources and feeding of sheep 
The main feed resources for sheep production in the study area are natural pasture and crop 
stubble grazing. This is also true in other parts of the country. According to Alemayehu 
Mengistu (2005), livestock are fed entirely on natural pasture and crop residues at present in the 
country. Farmers in the study area especially in lowland area supplement brewery by-product, 
sugar cane leftover, sorghum and maize grain. In mid and high altitude areas, the main 
supplementary feed is wheat bran, food leftover and salt. 
Supplementation of agro-industrial by-products is rare and is commonly practiced only for 
fattening sheep. According to EARO (2001a), in the mixed crop livestock system, small 
ruminants depend on grazing on communal lands, fallow lands and stubble and occasionally 
supplemented with crop residues and household food leftover. The main feed resources in the 
dry and rainy season for sheep in the study area are the same. Natural pasture and hay are the 
main feed resource during the rainy season; natural pasture, hay and crop residue are in the dry 
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season. In the lowland district, the grazing lands have more browse species and sheep utilize 
these feed resources. These feed resources are believed to be better in their nutritive value than 
natural pasture during the dry season. In the midland district, there is more private grazing land 
that is available for grazing and hence feed shortage is not the main problem when it is 
compared with the highland and lowland district. 
Farmers mainly feed crop residues to cattle and they also feed crop residues to sheep. About 
11.7% of the respondents feed crop residues to sheep in the study area. Wheat and barley straw 
in high and mid altitude district and maize Stover and teff straw in low and mid altitude district 
are fed to sheep during feed scarcity periods (April, May, June, July and August). There is better 
animal performance when sheep are fed with this material. Farmers sprinkle salt solution on teff 
straw before feeding it to the animals. It is believed that utilization of crop residues in mixed 
crop/ livestock systems is higher (Alemayehu Mengistu, 2005). The nutritive value of the main 
feed resources found in the study area is poor; they are low in CP and digestibility. So, 
supplementation of animals with better quality feeds, especially during the dry season is 
essential. 
The private grazing lands in the area are very small. Farmers on average have 0.033 ha private 
grazing land. This is also true in other places due to severe shortage of land in the highlands of 
Ethiopia (Abebe Mekoya et al., 2000). The communal grazing lands are much overgrazed 
especially in the highland district. There is feed shortage problem during the dry and the rainy 
season. Feed shortage is also the main problem in other parts of the country (Agajie et al., 2002, 
Alganesh Tola et al., 2004). 
About 52% of the respondents encountered feed shortages in sheep production in the area. 
Feed scarcity occurs in the dry season from February to May and in the rainy season, from July 
to end of September as most of the areas were covered by crops. As there is feed shortage 
problem during the rainy season in the highland district kebeles, some farmers have allocated 
private grazing lands from their landholdings to their livestock and they supplement feed to 
their animals from these grazing lands (Table 16). Farmers either graze their animals on these 
grazing lands or mow the grass and supplement the animals at home 
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4.1.4 Housing of sheep 
Farmers in the area use different types of sheep houses. Separately constructed sheep house is 
predominant in all study areas (68.3%, 48.3% and 53.3% in low, mid and high altitude 
respectively) followed by sheep houses constructed attached to the main house (21.7%, 36.7% 
and 40%in low, mid and high altitude, respectively). In some cases sheep live together with 
other animals (10%, 15% and 6.7% in low, mid and high altitude respectively) is also found in 
the area.   
Sheep houses are made of locally available materials. It is advantageous to build sheep houses 
from locally available materials as it lower costs of production. The type of material used for 
wall construction of sheep houses is different in the highland and the lowland district. The wall 
is usually made of eucalyptus tree wood in the highland district and lowland tree wood in the 
lowland district. The wall is usually plastered with mud in the highland district, half wall 
plastered with mud in mid altitude and plastering with mud in the lowland district is not usually 
common as the ambient temperature in the area is high. In all places, the roof is usually made of 
corrugated iron sheet (95%). In some cases, it is made of grass (5%). The floor in the lowland is 
usually wood (51.7%), stone (28.3%) and earth (20%), in midland the floor is earth (48.3%), 
stone (30%) and wood (21.7%) and the highland floor is stone (56.7%), earth (36.7%) and wood 
(6.6%) but in some cases stone and wooden paved floors raised from the ground are available. 
Wood and stone paving of floors is usually practiced during the rainy season when the floor gets 
moist and dirty. 
Cleaning of sheep houses is common in the study area. Cleaning sheep houses is more frequent 
during the rainy season. 
There is no adequate cleaning of sheep houses when they are separately constructed. From 
observations made during the survey, it was evident that most of the sheep houses are not 
cleaned daily. Hence, the floors are not clean and dry. This may be a better place for disease 
causing organisms to multiply and proliferate. 
In addition, in some cases the floor is not flat, smooth and sloping and has protruding stones and 
surfaces. Protruding stones may injure the animals and predispose them to diseases and 
infections. Corrugated iron sheet roofed houses may predispose the animals to cold stress and 
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respiratory diseases especially during the rainy season. Farmers utilize the manure of sheep for 
crop production. 
There is no separation of animals in the house at night. All age and sex groups dwell together. 
This has adverse effects on controlled mating and maintenance of improved genotypes on-farm 
(EARO, 2001b). But in most cases, newly born lambs (50%) and fattening sheep (22%) are 
separated from the adult animals. Some farmers tether adult sheep and others allow them to 
move freely in sheep houses at night. This depends on the type of house adopted by the farmer. 
4.1.5 Sheep slaughter per household consumption 
The purpose of sheep rearing in the study area is for sale and home slaughter during festivals, 
pray and coming guest.  On average, one household slaughters about 2.3 heads of sheep (n = 
180, SE = 0.087) per year. Male sheep at young age (from 4 to 12 months of age) and home 
reared are mostly slaughtered for home consumption. Male sex (42%), tail type (23%) and color 
(35%) of the sheep are the main sheep selection criteria for home slaughter. 
Generally, black sheep are not preferred for home slaughter in all places. Colour of the sheep to 
be slaughtered on New Year is given much emphasis in orthodox religious follower. However, 
on this festival, sheep having full white or brown body colour with white patches on forehead, 
lower parts of legs and tip of the tail are the most preferred. Those sheep having full brown 
colour, lower parts of legs and tip of the tail are the preferred sheep colour for home slaughter 
during festivals but in the other religious colour not criteria for home slaughter. 
4.1.6 Diseases and health managements 
Prevalence of sheep diseases: The study revealed that internal parasitic infestation has the 
highest incidence limiting sheep production. Most (38%) of the respondents reported that Gastro-
intestinal parasites are the major health problem of sheep in the study area. About 35.5 and 
34.4% of the respondents reported the occurrence of persistent nasal discharge and coughing, 
which might be attributed to either liver fluke or lung worm. About 12.2 and 4.4% of the 
respondents reported that trypanosomosis and anthrax are also animal health problems in the 
study area. 
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In general the mortality of lambs was higher than adult animals. This is mainly due to poor 
overall management, malnutrition, less adoptability of young lambs to harsh environment, 
inadequate housing, inadequate health services and absence of supplementary feeds.  
4.1.7 Marketing 
Selling and purchasing of sheep was recorded throughout the year, though peak marketing was 
observed when high cash demand for agricultural inputs is needed. Selling between districts 
significantly different (P<0.05). 
Participants also sold their animals during public festivals and holidays. It was analyzed from 
initial flock inventory that younger male lambs were removed, mostly through sales. Some 
farmers try to sell their animals after travelling long distances to main market, to get premium 
price, particularly during holiday markets. Dessie and the nearby towns (Kombolcha, Hayik and 
Harbu) have certain chain of sheep marketing routes to neighboring region. One household in 
the area sold on average 2.5±0.08 heads of sheep (n = 180, SE=0.08) per year.  
4.1.8 Sheep production and reproduction constraints in the study area 
There are several sheep production constraints in the study area (Table 11). These include feed 
shortage and nutrient deficiency, lack of improved sheep breed and technology, lack of adequate 
credit service/money shortage to purchase and rear sheep/, lack of modern knowledge of owners 
in sheep production and reproduction, lack of adequate veterinary service, recurrent abortion 
and lamb mortality. According to EARO (2001b), feed shortage, diseases and parasites, animal 
management, genotype and genetics and socio-economic and institutional constraints are the 
main problems in sheep in the country. According to Abebe Mekoya et al. (2000), feed shortage 
in the dry and rainy season, diseases, inadequate veterinary service and lack of capital are the 
main sheep production constraints in Lallomamma Mider Woreda, North Shoa. From the 
current study, it was observed that the severity and scope of the sheep production and 
reproduction constraints differs from district to district, even within the same district. For 
instance, abortion and lamb mortality are the main problems in low altitude 
The sheep production and reproductive constraints have been prioritized in the districts based 
on their severity in the area (Table 11). Hence, shortage of feed, lack of adequate improved 
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breed and lack of capital are the main sheep production and reproduction constraints in the 
study area in descending order of importance. There is a difference in the priority of constraints 
in the surveys result (Table 11). From the survey result, it was evident that there is feed shortage 
problem in the highland study area. Farmers selected feed shortage as the first priority problem. 
But lack of improved breeds second and money shortage stands third according to survey. This 
may have resulted from poor understanding of the importance of the constraint and its 
relationship with productivity and reproductively of animals, a result of poor analysis during 
their response in the survey by sheep rearing farmers. 
Table 11: Ranking sheep production and reproduction constraint in the study  
Constraints Districts Weighted value 
Kalu  Dessie Zuria Tehuledere  
Feed shortage 0.160(1) 0. 171(1) 0.165 (1) 0. 1653(1) 
Lack of improved breed 0.157(2) 
 
0. 149(2) 0. 152(2) 0.1527(2) 
Money shortage 0.144(3)       0.150(3) 0.146(3) 0.1467(3) 
Lack of imp.  technology 0.138(4) 0.135(4) 0.140(4) 0.1377 (4) 
Knowledge shortage 0.110(5) 
 
     0.107(6) 0.110(5) 0.1090(5) 
Abortion  0.108(6)     0.105(7) 0.109(6) 0.1073(6) 
Lamb mortality 0.092(7)    0.108(5) 0.100(7) 0.100(7) 
Lack of vet service  0.091 (8) 0.075(8) 0.78(8) 0.0813(8) 
Total  1.00    1.00 1.00 1.00 
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Ranks of constraints within a column bearing different numbers are different from each other. The importance of 
constraints was rated based attributed to productions by individual respondents; most important = 1, least important 
= 8 
4.1.8.1 Reproductive problems 
Based on the assessment, problems associated with ewe reproduction were identified. Major 
problems reported were abortions (early and late), poor milk let down for her lamb, poor 
conception and udder abnormalities. Abortion was one of the major problems in 72.8% (31.3% 
early and 68.7% late) sheep flocks and might partly be suspected for the cases associated with 
reproductive disease like brucellosis and/or other infectious diseases. Furthermore, in low 
altitude, drought associated abortions were reported. However, the recorded numbers in lowland 
are: poor conception rate 8.3%, Udder abnormality 10% and abortion 81.7%; in midland: poor 
conception rate 10%, udder abnormality 20% and abortion 70%; and in highland: poor conception 
rate11.7%, udder abnormality 21.7% and abortion 66.6% are contribution for ewe reproductive 
problem showed in the current study (table 12). Generally, reproductive wastages were lower than 
those obtained by assessing case histories. Of clinical cases some key informants in low altitude 
suggested that high fever and associated drought and stress could also have contributed for the 
increased abortions.  
Table 12:  Ewes’ reproductive problems in study district of south Wollo zone 
Problems  Districts and respondents  Overall  
mean Kalu  Dessie zuria Tehulederie 
N=60 N=60 N=60 N=180 
Poor conception 
rate 
8.3% 7/11.7% 10% 10% 
Udder abnormality  10% 13/21.7% 20% 17.2% 
Abortion  81.7% 40/66.6% 70% 72.8% 
early 24.5% 40% 31% 31.3% 
late 75.5% 60% 69% 68.7% 
 
 
 Page 40 
 
Causes of abortion 
The productivity and production obtained from the subsector is by far low beyond the limit due 
to various reasons among which poor nutrition and disease are the most blamed abortion in sheep 
could be genetics nutritional (toxic feed). An outbreak of abortion occurring in a lock should be 
immediately identifying its specific cause to make a decision for taking a control measure. 
The infectious disease, known as Brucella ovis is a small ruminant causative agent of abortion. 
Ewes are sensitive to Brucella ovis but infection is usually in apparent and results in abortions at 
late pregnancy. Since abortion complains of shoat producers was very critical so knowing the 
cause of abortion is crucial for prevention and control of the disease. 
Chlamydial abortion in late pregnancy causes serious reproductive wastage in many sheep-
rearing areas of the world, particularly where flocks are closely congregated during the parturient 
period (Aitken & Longbottom, 2007; Longbottom & Coulter, 2003). Abortion typically occurs in 
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4.2 EXPERMENTAL RESULT AND DISCUSION 
Estrus response rate, time to onset of estrus, duration of estrus, pregnancy rate and lambing rate 
of local ewes following treatment with single and double injection of 2.5ml Lutalyse with and 
without flush feeding are presented in table 13. 
Table 13: Summary of estrus synchronization in local ewes in south Wollo zone  
Parameter Group I 
 
Group II Group III 
No. of experimental ewes 20 20 20 
Estrus response rate (%) 90% 95% 15% 
Time to onset of estrus (ME ±SE) hour 51.89±3.9 48.32±3.8  
Duration of estrus (ME ±SE)day or hr 36.88±0.97b 43.94±0.5a 26.00±8c 
Pregnancy rate (%) 80% 90% 100% 
Lambing rate (%) 80% 94.4% 100%  
Litter size 1.40±0.13 1.39±0.11 1.33±0.33 
a, b, c,  Values in a raw with different superscripts differ significantly (P<0.05) 
The difference in mean values for the onset of estrus across the treatment groups were not 
significant (P>0.05) but duration of estrus differed significantly (p<0.05) between groups (Table  
13) Ewes treated with Lutalyse single & double injection (Groups I & II) showed higher estrus 
response compared to ewes without treated (Group III). 
This result is inconsistent with the findings of estrus response rate of 83% for PGF2α treated 
ewes by Menchac aet al. (2004), who obtained completely difference result from current 
finding. The present study indicated that lutalyse hormone single and double injection were 
equally efficient in inducing synchronized estrus. Higher estrus response rate was observed in 
the treatment groups (90 & 95%) than controlled group (15%). 
The estrus response difference showed by single and double injection that is 90 and 95% 
respectively indicting the superiority of lutalyse hormone single and double injection in 
synchronizing estrus in South Wollo local ewes. This is similar to report of (Öztürkler, 2003) 
who observed 100% estrus response rate using estrumate 11 days apart in Tushin ewes. 
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The average time to onset of estrus in this present study ranged between48.32 and 51.89 hours. 
This is nearly consistent to that reported by other researchers (Omontese, 2010) where the mean 
time to the onset of estrus ranged 31 – 50 hours. Time to onset of estrus of 54-60 hours was 
reported by Karagiannidis (2001) in Greek ewes, which is not similar to that observed in this 
study.  
In this study, duration of estrus was similar to the duration of estrus observed by Ataman(2006) 
that ranged from 29-45 hours but different from finding s of  Hashemi et al. (2006) who found 
out the duration of estrus to be between 18 and 72 hours with an average of 36 hours.  
The highest pregnancy rate was obtained from control group (100%), followed by better 
describe by treatment than group II (85%) and then group I (80%). This result was higher than 
that obtained by Hussein et al. (2003) who found that Rahmani ewes treated with 400 IU PMSG 
showed pregnancy rate of 70 % and by Abdel-Mageed (2006) who reported 72%. This present 
result is however lowers than those reported by Akoz, et al. (2006) who indicated that pregnancy 
rate in Akkaraman crossbred ewes treated with FGA+700 IU PMSG was 100% and with that 
observed by Huseyin and Yildiz, (2005) who reported that pregnancy rate in ewes treated with 
FGA + 750 IU of PMSG was 100%.  
Lambing rate ranged between 80 and100 percent, and higher in GIII and GIV than GI, with 
statistically significant differences. This result was higher than 75.6% observed by Koyuncu 
(2010) and similar with 80% recorded by Zarkav (2009) and 90% reported by Crosby and 
O’Callaghan (2001) in ewes fitted with intra vaginal sponges followed by PMSG injection. 
Akoz, et a., (2006) reported that lambing rate in Akkaraman cross bred ewes treated with 
FGA+700 IU PMSG was 85.7%.Kulaksiz et al. (2013). Lambing rate in the present study was 
found to be comparable with normal range of lambing rate for Barki sheep (84.6 to 100%) as 
obtained previously by Abol-Naga and Aboul-Ela(2006). Also the lambing rate was highly 
dependent on the ewe breed, progestagen treatment protocol (Dogan, 2006), the breeding 
season (Ataman, 2005) and the mating procedure (Menchaca, 2004) may also affect. 
The mean litter size in the single lutalyse injection, double injection lutalyse and control group 
were estimated 1.40±0.13, 1.39±0.11, and1.33±0.33, respectively. Therefore, there was no 
significant difference in litter size rates among the groups. These results were nearly in 
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agreement with pollott et al (2004) who reported that the mean litter size in Assaf breed to be 
1.57, but it isn’t in accordance with the present results; Beck et al. (2006) found that LS was 
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       CHAPTER FIVE 
5. CONCLUSION AND RECOMMENDATIONS 
5.1 Conclusion 
The results from the present reproductive performance assessment indicated that the local sheep 
breed in South Wollo tended to have a medium lambing interval. Owners nearly get three 
lambing per two years. Age at first lambing is relatively shorter than other local breeds. The 
litter size mostly inclined to single births. Age at puberty is earlier; reproductive life span is 
very short and the breeding season dictated by feed shortage and also did not much to market 
season. 
Generally, the local breed in the area has good genetic potential for reproductive. Access to 
knowledge and technologies related to sheep production is limited. 
In addition, it has been observed that local sheep in South Wollo zone have good potential if 
properly selected and managed. Results of the trial indicated that reproductive performance of 
local sheep in the study area can be improved by applying estrus synchronization technologies. 
The local sheep breeds in the area are found to be responsive to prostaglandin treatment. The 
resultant fertility following synchronization treatment was very high. All treatment alternatives 
found to be effective in inducing estrus with acceptable level of fertility. Therefore, use of 
single or double injection of Lutalyse 2.5ml can be applied. However, the most efficient result 
showed double injection treated animals evaluated by all over parameters.  
5.2 Recommendation 
✓ It has been observed that in survey assessment sheep in South Wollo zone have good 
reproductive potential if properly selected and managed.   
✓ This study has demonstrated that hormonal estrus synchronization could be implemented 
in sheep under farmers’ condition: Awareness creation, proper training, careful animal 
selection, good animal handling facility, the hormonal treatment should be considered. 
✓ In order to increase access to improved sheep genetics to smallholder farmers, on-farm 
hormonal estrus synchronization and mass mating of farmer owned indigenous ewes 
could serve as an alternative to kick-start the system. 
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✓ Estrous synchronization can be a useful tool in the reproductive management of a ewe 
flock.  
✓ There is a great opportunity and possibility for scaling-up and out this approach in areas 
where there is potential for sheep development.  


















 Page 46 
 
        CHAPTER SIX 
6. REFERENCE 
 Abebe Mekoya, AlemuYami, Mekonnen Hailemariam, 2000. Management of traditional 
sheep production in LallomammaMider woreda, North Shoa, Amhara. Pp. 143 – 153. 
Proceedings of the 7th annual conference of the Ethiopian Society of Animal Production 
(ESAP). Addis Ababa, Ethiopia, 26 – 27 May 1999, ESAP (Ethiopian Society of Animal 
Production). 
Abdullah, A.Y.; Husein, M.Q., Kridli, R.T., 2002. Protocols for estrus synchronization in Awassi 
ewes under arid environmental conditions. Asian-Aust. J. Anim. Sci., , 15(7), 957-962. 
 
Aboul-Ella, A.A., 2006, Response of barki ewes to treatment with gonadotrophin hormones and 
energy supplementation (flushing). Egyptian Journal of Sheep, Goat and Desert Animals 
Sciences, 1(1), 73-88. 
 Aboul-Naga, A.M., Aboul-Ela, M.B., 2006. Performance of subtropical Egyptian sheep breeds, 
European breeds and their crosses with Egyptian sheep breeds. World Review of Anim. 
Prod., , 23, 75. 
 Agajie Tesfaye, ChilotYirga, MengistuAlemayehu, Elias Zerfu and Aster Yohannes, 
2002. Smallholder livestock production systems and constraints in the highlands of North 
and West Shewa Zones. Pp. 49 – 71. Proceedings of the 9th annual conference of the 
Ethiopian Society of Animal Production (ESAP). Addis Ababa, Ethiopia, August 30 – 31, 
2001, ESAP (Ethiopian Society of Animal production). 
AITKEN I.D. & LONGBOTTOM D. (2007). Chlamydial abortion. In: Diseases of Sheep Fourth 
Edition, Aitken I.D., ed.  Blackwell Scientific Ltd., Oxford, UK, 105-112. Siriwat S. 
Control of Oestrus and Ovulation in Cow. Thailand Journal of Veterinary  Medicine. 2011; 
(41): 95-98. 
 
 Akoz, M.; Bulbul, B.; Ataman, M.B., Dere, S., 2006,Induction of multiple births in 
Akkaramancross-bred sheep synchronized with short duration and different doses of 
progesterone treatment combined with PMSG outside the breeding season. Bull. Vet. Inst. 
Pulawy,  50, 97-100. 
 
 Alemayehu Mengistu, 2005. Feed resources base of Ethiopia: Status and opportunities for 
 Page 47 
 
integrated development. Pp. 377 – 386. Proceedings of the 12th Annual Conference of the 
Ethiopian Society of Animal Production (ESAP). Addis Ababa, Ethiopia, August 12 – 14, 
2004, ESAP (Ethiopian Society of Animal Production). 
 AlemuYami and  Merkel R C. 2008. Sheep and Goat production Hand Book for Ethiopia,  
Ethiopian   sheep and Goat productivity improvement program (ESGPIP), p. 2-6. 
 Alganesh Tola, Mathewos Belissa and Gizaw Kebede, 2004. Survey on traditional livestock 
production systems in Manasibu District of West Wallaga, Ethiopia. Pp. 141 – 150. 
Proceedings of the 11th annual conference of the Ethiopian Society of Animal Production 
(ESAP). Addis Ababa, Ethiopia, August 28 – 30, 2003, ESAP (Ethiopian Society of 
Animal production). 
 Ataman, M.B., M. Aköz, O. Akman. 2006. Induction of synchronized 
oestrus in akkaraman cross-bred ewes during breeding and anestrus seasons : the use of 
short-term and long-term progesterone treatments, Revue Méd. Vét. 157( 5): 257-260 
ATAMAN M.B., AKOZ M., AKMAN O.: 2006 . GnRH-PGF2α and PGF2α-PGF2α  
synchronization in Akkaraman cross-breed sheep in the breeding season. Bull. Vet. Pulawy, 
, 50, 101-104.  
 Baher Mahmoud Ode Abu Gazal, 2010, Different Estrous Induction Protocols During the Non-
Breeding Season in Assaf Ewes.An-Najah National University Faculty of GraduateStudies  
 Bearden H. J., Fuquay J. W., and Willard S. T.2001.The female reproductive system. In H. J. 
Bearden, J. W. Fuquay, and S. T. Willard (Eds.), Applied animal reproduction: 7 21.  
 Beck N.F.G., Jones M., Davies B., Peters A.R. and Williams S.P. 2006.Oestrus 
Synchronization in ewes: the effect of combining a prostaglandin analogue with a 
GnRH agonist (buserelin). Anim.  Sci.  62, 85-87. 
Belete Shenkute. 2009. Production and marketing systems of small ruminants in goma district of 
jimma zone, western Ethiopia. Msc. Thesis.Hawassa University, Awassa,     
Berhanu Belay and Aynalem Haile. 2009. Factors affecting growth performance of sheep page 17. 
Charry, J., J.M. Humbert and J. Leuif, 1992. Manual of sheep production in the humid 
tropics of Africa. CAB International, UK. 187p. 
 Page 48 
 
Combellas, J. 1980. Production and reproduction parameters of tropical sheep breeds in 
improved production systems. Trop Anim Prod 1980 5:3. 
Crosby, T. F., O’Callaghan, D., 1991. Effect of rumen degradable bolus containing melatonin or 
progestagen plus PMSG on estrous response and lambing rates in ewes. 
Theriogenology,, 35, 747-752. 
 
DAGRIS 2006. Domestic Animal Genetic Resources Information System (DAGRIS). (eds. 
J.E.O. Rege, W. Ayalew, E. Getahun, O. Hanotte and T. Dessie). International 
Livestock Research Institute, Addis Ababa, Ethiopia.http://dagris.ilri.cgiar.org retrived 
when 
Deligiannis C, Valasi I, Rekkas C A, Goulas P, Theodosiadou E, Lainas T, Amiridis G S, 2005. 
Synchronization of ovulation and fixed time intrauterine insemination in ewes. Reprod 
Domest Anim 40: 6–10. 
Deribe Gemiyu. 2009. On-farm performance evaluation of indigenous sheep and goats in Alaba, 
southern Ethiopia,MSc. Thesis, Hawassa university, Awassa, Ethiopia. 
Dogan, I., Nur, Z., 2006Different estrous induction methods during the non-breeding season in 
Kivircik ewes.Vet Med-Czech, , 51, 133-138. 
 
EARO (Ethiopian Agricultural Research Organization). 2000. Small Ruminant research strategy. 
Animal Science Research Directorate, Addis Ababa. 
EARO (Ethiopian Agricultural Research Organization), 2001a. Small ruminant research 
    strategy. EARO (Ethiopian Agricultural Research Organization), Addis Ababa. 59p. 
 El-Zarkouny S Z, Cartmill J A, Hensley B A, Stevenson J S, 2004.Pregnancy in dairy cows after 
synchronized ovulation regimens with or without presynchronization and progesterone. 
J Dairy Sci  87: 1024–1037.  
 Emsen, E., Yaprak, M., 2006. Effect of controlled breeding on the fertility of Awassi and Red  
Karaman ewes and the performance of the off spring.Small Ruminant Res., , 66,  
 Page 49 
 
    230235. 
 
Endeshaw Assefa. 2007. Assessment on production system and marketing of goats at Dale 
   district (Sidama Zone). MSc Thesis ,Hawassa University, Awassa, Ethiopia. 
E., Yami, A. &Rege, J.E.O. 2002. Fat deposition in tropical sheep as adaptive attribute to 
periodic feedfluctuation.Journal of Animal Breeding and Genetics. 119, 235 
246EPA.2002.Ethiopian Privatisation Agency. Available at web: 
http://www.telecom.net.et/~epa/Sectors/leather.htmlErmias,  
FAO.2002.FAOSTAT data title (http://faostat.fao.org/faostat/collections?subset=agriculture, 
accessed on 25-Jun-2003). 
FDRE CSA ASS (Federal democratic republic of Ethiopia Central statistical agency Agricultural 
sample survey). 2012/13.Volume ii. Report on Livestock and livestock characteristics 
Fikre Keba. 2009. Sheep production system in Damot Gale Woreda and supplementary value 
              of pigeon pea (Cajanus cajan) and sweet potato (Ipomoea batatas) in sheep fattening 
               diets. Msc. Thesis. Submitted to Hawassa University, November, 2009, Awassa, 
               Ethiopia. 
Fonseca J F, Bruschi J H, Zambrini F N, Demczuk E, Viana J H M, Palha˜o M P, 2005.  
Induction of synchronized estrus in dairy goats with different 
gonadotrophins.AnimReprod 2: 50–53. 
 Gatenby, R.M., 1986. Sheep production in the tropics and sub-tropics. Longman Group 
Limited, London and New York. 351p.  
Gemeda Duguma, S. J.Schoeman, S.W.P. Cloete and G.F Jordan. 2002a. The influence of non 
genetic factors on early growth traits in the Tygerhoek Merino lambs. Eth. J. Animl. 
Prod. 2(1):127-141. 
 Page 50 
 
Getahun Legesse. 2008. Productive and Economic performance of Small Ruminant production in 
production system of the Highlands of Ethiopia. Ph.D. dissertation.University of 
Hohenheim, Stuttgart-Hoheinheim, Germany.Pp 
 GODFREY, R. W.; GRAY, M. L.; COLLINS, J. R. A 1997..comparison of two methods of 
oestrous synchronization of hair sheep in the tropics, Animal Reproduction Science, v.  
47,p. 99-106,  
 Gulyuz, F., Kozat, S., 1995,Synchronization of oestrous in sheep and the effect of PMSG dose 
on lambs number. YY U J. Faculty Vet. Med., 6, 64-66. 
 
 Hashemi ,M. , M. Safdarian and M. Kafi. 2006. Estrous response to synchronization of 
estrus using different progesterone treatments outside the natural breeding season in  
ewes.Small Rumin. Res.65: 279-283. 
Husein M Q, Ababneh M M, Haddad S G, 2005.The effects of progesterone priming on 
reproductive performance of GnRH–PGF2 a-treated anestrous goats. ReprodNutrDev 
45: 689–698.21. Husein MQ, Kridli RT, 2003: Effect of progesterone prior to GnRH–
PGF2a treatment on induction of oestrus and pregnancy in anoestrousAwassi ewes. 
Reprod Dom Anim 38: 228–232 
 Husein, M.Q., Kridli, R.T., 2003. Effect of progesterone prior to GnRH–PGF2α treatment on 
induction of oestrus and pregnancy in anoestrousAwassi ewes. Reprod. Dom. Anim.,  
,38, 228–232. 
 Huseyin, T. and Yildiz, H., 2005. Synchronization of oestrus in Hamdani ewes: The use of 
different PMSG doses. Bull. Vet. Inst. Pulawy, , 49, 311-314. 
 Ibrahim, A.M.A., 2003. Controlling some reproductive characteristics of sheep. M. Sc.  Thesis, 
Faculty ofAgriculture, Al-Azhar Univ, , Cairo, Egypt. 
 
IPMS (Improving Productivity and Market Success of Ethiopian Farmers), 2007. Burie 
pilot learning woreda diagnosis and program design: Final draft. 95p. 
 Page 51 
 
Jardim VR. 2003. OsOvinos. Rio de Janeiro, R J: Nobel. 196 pp.. 15.  Christopher R. Burke, 
M.S.2003, regulation of ovarian follicular development with estradiol in cattle, degree 
doctor of philosophy in the graduate school of the Ohio state university. 
 Karagionnidis, A.; Varsakeli, S.; Karatz, G. &Brozos, C. 2001. Effect of time of artificial 
insemination on fertility of progestagen and PMSG treated indigenous Greek ewe, during 
non-breeding season. Small Rum. Res., 39:67-71. 
Kosgey, I.S., G.J. Rowlands, J.A.M. van Arendonk, R.L. Baker. 2008. Small ruminant 
production in smallholder and pastoral/extensive farming systems in Kenya. Small 
Ruminant Research 77:11–24  
Koyuncu, M.; Alticekic, S.O., 2010. Effects of progestagen and PMSG on estrous 
synchronization and fertility in Kivircik ewes during natural breeding season Asian-Aust. 
J. Anim. Sci., 23(3), 308-311. 
 
Kulaksiz, R.; Ucar, O.; Daskin, A., 2013Effects of FGA sponge and ovsynch based protocols on 
reproductive performance of fat-tailed ewes during the breeding season. Kafkas Univ. 
Vet. Fak.Derg., 19(4): 629-633. 
 
Landau D.J. and G. Molle. 1997. Nutrition effects on fertility in small ruminants with an 
emphasis on Mediterranean sheep breeding systems. In: Recent advances in small  
ruminantnutrition proc. Ciheam-iamz meeting. Zaragoza, Spain. pp: 203-216. 
LONGBOTTOM D. & COULTER L.J. (2003). Animal chlamydioses and zoonotic implications. 
J. Comp. Pathol., 128, 217–244. 
 
Mansour, M.M., 2003, Embryo production and related hormonal changes in Rahmaniewes ph. D 
Thesis.Fac. of Vet. Med. Cairo. Univ., 1993, Egypt15.Lethy, H.M.; Salama, O.A.; 
Tharwat, E.E. Estrus synchronization and artificialinsemination in Rahmani ewes: A         
comparison of two methods of insemination. AnnalsAgric. Sci. Ain ShamsUniv., 48(1), 
107-116. 
 Page 52 
 
Markos Tibbo, 2006 Sustainable Sheep Breeding Programmes in the Tropics: a Framework for 
Ethiopia, Conference on International Agricultural Research for Development, 
University of Bonn, October11-13, 2006. 
Markos Tibbo, 2006.Productivity and health of indigenous sheep breeds and crossbreds in the 
central Ethiopian highlands. PhD dissertation. Swedish University of Agricultural 
Sciences (SLU),, Faculty for Veterinary Medicine and Animal Sciences, Uppsala, 
Sweden.  
Mehlet S father. 2008. Reproduction in Arsi-Bale female goats and growth performances of 
Toggenburg X Arsi-Bale crosses.MSc. Thesis.Hawassa University, College of 
Agriculture, Awassa, Ethiopia 
 MENCHACA, A.; MILLER, V.; GIL, J.; LACA, M.; RUBIANES, E. Prostaglandin F2α 
treatment associated with timed artificial insemination in ewes. Reproduction Domestic 
Animal, v. 39, p. 352-355, 2004. 
Menchaca, A., Rubianes, E., 2004New treatments associated with timed artificial insemination in 
small ruminants. Reprod. Fertil.Develop., , 16, 403-413 
. 
Mengitie Taye. 2008. On-farm performance of Washera sheep at Yilmanadensa and Quarit 
what is that 
Molle G, Landau S, Branca A, Sitzia M, Fois S N, Ligios S, Casu S. 1997. Flushing with 
soybean mealcan improve reproductive performances in lactating Sarda ewes on a 
mature pasture. Small Rumin Res, 24:157-165. 
Motlomelo K C, Greyling J P C, Schwalbach  L M J, 2002: Synchronization of oestrus in goats: 
the use of different progestagen treatments. Small Rumin Res 45: 45–49. 
Mukasa-Mugerwa E., Anindo D., Sovani S., Lahlou-Kassi A., Tebely S., Rege, J.E.O. and Baker 
R.L. 2002.Reproductive performance and productivity of Menz and Horro sheep 
lambing in the wet and dry seasons in the highlands of Ethiopia. Small Ruminant 
Research 45: 261-271. 
 
 Page 53 
 
Mukasa-Mugerwa, E., Lahlou-Kassi, A. 1995. Reproductive performance and productivity of 
Menz sheep in the Ethiopian highlands. Small Ruminant Research, 17:167-177. 
 
Mutiga E R ,Mukasa-Mugerwa E 2002. Effect of the method of estrus synchronization 
and PMSG dosage on estrus and twinning in Ethiopian Menze sheep. Theriogenology,  
38:727-734. 
Nasroallah, M. K.; Khanghah, K. M.; Veisi, A., 2012Efficiency of short time protocols based on 
combined FGA, PGF2α, GnRH and eCG treatments on oestrus synchronization and 
             reproductive performance of kermani ewes during the breeding season. Int. J. Biol. Med. 
          Res., , 3(3), 1966 -1970. 
Niftalem Dibissa. 2000. Sheep production on smallholder farmers in the Ethiopian Highlands-a 
farming system Approach. Ph.D. dissertation. Humboldt University, Berlin, Germany 
Noakes D. E. 2001.Endogenous and exogenous control of oestrous cycles. In D. E.Noakes, T. 
J. Parkinson, and G. C. W. England (Eds.), Arthur's Veterinary reproduction and 
obstetrics: W.B. Saunders. 3-56. 
Notter D.R. 2000. Effects of ewe age and season of lambing on prolificacy in US Targhee, 
Suffolk, and Polypay sheep. Virginia Polytechnic Institute and State University, 
Blacksburg, VA 24061-0306, USA .Small Ruminant Research 38: 1-7. 
OMONTESE B.O., REKWOT P.I., MAKUN H.J., OBIDI J.A., RUWAAN J.S., CHIEZEY  
            N.P.: 2010. Synchronization of oestrus using EAZI-Breed™ CIDR® and FGA-30®  
           intravaginalsponges in prepartum Yankasa ewes. Res. J. of Anim. Sci., , 4, 53-57.  
 
Öztürkler Y, Baykal A, Ven B G. 2003; Combined effect of a prostaglandin analogue and a 
progestagen treatment for 5 days on oestrussynchronisation in Tushin ewes.  
Indian Veterinary Journal. (80): 917-920. 
 Pollott, G. E. and E. Gootwine. 2004. Reproductive Performance and Milk Production of 
Assaf Sheep in an Intensive Management System.journal dairy science. 87:3690– 
3703. 
 Page 54 
 
Rege J.E.O., .2003. Defining livestock breeds in the context of community-based management of 
farm animal genetic resources. pp 27-35. Proceedings of Community based 
management of animal genetic resources. Workshop held in Mbabane, Swaziland, 7-11 
May 2001Research for Rural Development 21 (11); pp1-11. 
 
Sabra, H.A. and S.G. Hassan.2008. Effect of New Regime of Nutritional Flushing on 
Reproduction Performances of Egyptian Barki Ewes, Global Veterinaria. 2(1):28-31. 
Samuel Menbere. 2005. Characterization of livestock production system: a case study of yerer 
       watershed, ada’a liben Woreda of east showa, Ethiopia, A Thesis Submitted to the 
       Department of Animal Science, School of Graduate Studies, Alemaya University June 
        2005, Dire Dawa. 
Sansthan, L.P. and IlseKÖhler-Rollefson, 2005. Indigenous breeds, local communities: 
Documenting animal breeds and breeding from a community perspective. Mudra, India. 
66p. 
Shahneh ,Z., A. Sadeghipanah, H. J. B. arfourooshi, M. A. Emamimibody.2008. Effects of 
equine chorionic gonadotropin (eCG) administration and flushing on reproductive 
performance in Nadooshan goats of Iran. African Journal of Biotechnology. 7 (18):  
33733379. 
Sirois, J., and J. E. Fortune. 1990. Lengthening the bovine estrouscycle with low levels of 
progesterone: A model for studying follicular dominance. Endocrinology 127: 916.38. 
Solomon Abegaz Guangul. 2007. In-situ characterization of Gumuz sheep under farmers’ 
management in north-western lowlands of Amhara region. Msc. Thesis, Haramaya 
University, Ethiopia. 108p. 
Solomon Abegaz. 2002. Genetic evaluation of production, reproduction and survival in a flock 
of  EthiopianHorro sheep.PhD thesis. University of the Free State, Bloemfontein, 
Faculty of Natural and Agricultural Sciences, Department of     Animal, Wildlife and 
Grassland Sciences, where is it 117 pp 
Solomon Abegaz., Girma Abebe., and Kassahun Awigichew. 2008. Sheep and goat production 
system in the tropics.. IN: AlemuYami and R.C. Merkel (eds,) Sheep and goat 
 Page 55 
 
Production Hand Book for Ethiopia. Ethiopia Sheep and Goats Productivity 
Improvement Program (ESGPIP), Addis Ababa, Ethiopia. pp. 57-72. 
Solomon Gizaw , Van Arendonk J A M, Komen H, Windig J J, Hanotte O .2007. Population 
structure, genetic variation and morphological diversity in indigenous sheep of Ethiopia 
Animal Genetetics 38:621-628. 
Sozbülür ,N. B., S. Marasli, Y. Ozturkler , O. Ucar. 2006. Effects of Double Injections of 
     PGF2 _at Different Intervals on Some Reproductive Traits in Tuj Ewes, Turkey Journal 
     Veterinary Animal Science. 30: 207-211. 
TesfayeGetachew, 2008. Characterization of Menze and Afar Indigenous Sheep Breeds of 
Smallholders and Pastoralist for Desighing Community Based Breeding Strategies in 
Ethiopia what is that journal or thesis 
Titi H H, Alnimer M, Tabbaa M J, Lubbadeh W F, 2008:.Reproductive performance of seasonal 
ewes and does fed dry fat during their postpartum period. Livestock Sci 115: 34–41. 
Tsedeke Kocho., 2007. Production and marketing of sheep and goats in Alaba, SNNPR.MSc. 
thesis, Hawassa Univ., Aawassa, Ethiopia.under village management conditions in the 
south western part of Ethiopia. Livestock Woredas of the Amhara National Regional 
state. MSc Thesis submitted to Hawassa University, Awassa, Ethiopiapp45-56. 
Zakari AY. 1981. Manifestation and detection of oestrus in Bunaji and Bokolo Cows. Ph.D82. 
Zarkavi, M.; Al-Merestani, M. R.; Wardeh M. F., 2009Induction of synchronization  estrous and    
early pregnancy diagnosis in Syrian Awassi ewes, outside the breeding season. Small 
    Rumin. Res., , 33, 99-102. 
Zewdu Edea, 2008. Characterization of Bonga and Horro indigenous sheep breeds of  
          smallholders for designing community based breeding strategies in Ethiopia.  Mscthesis 
Zewodu Edea, 2009, morphological characterization of bonga and horro indigenous sheep breeds 





 Page 56 
 
      CHAPTER SEVEN 
APPENDIX 





                                  Appendix fig 1: Kalu district 034 kebele sheep 
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                                                               Appendix fig. 2:  Kalu district 032 kebele sheep 
 
  Appendix fig. 3: Dessie zuria district Tita kebele                 &   Boru meda kebele sheep 
 
 
                                                        Appendix fig. 4: Tehulederie district ketie kebele sheep 
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Appendix 2 Questionnaire used to assess the status of sheep production and 
reproduction  
Date: _________________________ 
I. General Information 
Name of the district----------------------------PA-----------------------------name of the Village 
(Got) ___________________ 
Name of the respondent---------------------------------------------------- 
Sex of the respondent Male □ Female □ 
A. Personal information 
1. Age of respondent (in year) ------------------------------------ 
. 2. Educational level --- 
a. Illiterate---------- b. Writing and reading------ c. Grade--------- 
3.  Marital status --------------------------------------- 
a. Married---- b. Divorced------- c. Widowed----- 
II. General farm data 
1. Total Land holding (in ha) ------------------ 
            Own            Rented 
   a. Cropland (including fallow land) -------           -------- 
   b. Grazing land                                  --------          -------- 
   c. Other (specify) ----------------- 
2. What type of livestock species do you rear currently? 
No Livestock species Total number Total number 




   
1.1 Calf    
1.2 Bullock/castrated    
1.3 Ox    
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1.4 Heifer    
1.5 Cow    
2 Sheep    
2.1 Below 3 month    
2.2 3-6 month     
2.3 6-12 month     
2.4 Intact males(6month &above)    
2.5 Castrate    
2.6 Fattened    
3 Goat    
4 Horse    
5 Mule    
6 Donkey    
7 Chicken    
8 Bee colonies    
 
III. Breeds and breeding of sheep 
1. Breed/ type of sheep in the area (type and local name) ______________________ 
2.  Are they recently introduced? a/ yes b/ no 
3. If yes, for how many years? ________year 




Gift/bride price  
Own breed  
Other (specify)  
4. Do you practice culling of undesirable female sheep? a/ yes  b/ no 
6. If yes, 
6.1 What criteria are considered for culling?  
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a/ Color  b/ Height c/ Condition  d/ Reproduction  e/ Age  f/ Other 
(specify)_________________________________________________________________ 
6.2 Do you cull male sheep which you consider are not fit for breeding? a) yes b) no 
If yes, what are the criteria for culling? a/ Color  b/ Height  c/ Condition   d/ Tail type  e/ Other 
(specify)_____________________________________________ 
7. What is the average age of female sheep to reach at puberty?? ____________________months 
8. What is the age at first mating for the female sheep? ____________________ Months 
9. Does your ewe conceive at one service? 1. Yes   2. No  
10. If no, how many times does she repeat to conceive? _______________  
11. At what age does a ewe give first birth? ____________________year 
12. How long is the interval from lambing till first mating? 
13.  How long is the average lambing interval in your area? _________months 
14. Is twin birth common in your area? a) Yes b) no 
15. Are you interested in twin birth? A) Yes b) no WHY? _________________ 
16. What is an average life time of the ewe? _______years 
17. How many lambs can you get from a single ewe in her life time? _______ 
18. Is there specific season when most sheep come to heat (oestrus)? A) Yes b) No 
If yes, mention the season (months of the year) __________________ 
a/September to October b/ December to February c/ march to may d/ June to august  
19. Which season is unfavorable for sheep breeding? 
a/September to October b/ December to February c/ march to may d/ June to august  
20. Is there a season that you prefer your sheep to lamb? A) yes b) no 
If yes, when is it? 
             Rank               Rank                    Rank 
 January_____      May_____   September _____ 
February_____   June _____ October_____ 
March _____ July_____ November_____ 
April______ August_____ December____ 
21. Is there practice estrus synchronization in sheep in this area? a/ yes b/ no 
22. If no, why? ______________________________________________________________ 
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23. Is there any difficulty during lambing? ______________________________ 
24. What is the marketing age of a lamb? _______ 
25. Do you have ram? a, yes   b. no 
26. If yes, how many? _______________ a. crossbred____ b. exotic_____ c. local_______ 
27. If more than one, why do you need to keep more than one ram? ________________ 
28. For how many years on the average does the same breeding ram serve in your flock? ____ 
29. Is there any special management for breeding ram? a. yes   b. no 
30. If yes, specify type of management_____________ 
31. Source of ram 
a. born in the flock____ b. purchased________ c. rent___________ 
32. If you do not have breeding ram, how do you mate your ewe? 
a. neighboring ram____ b. unknown_____ c. others____ 
33. How many parturitions occurred within your flock during the last 12 months ____ 
34. Of these parturitions how many were 
Male_______   Female________ 
35. Of these parturitions how many were 
Single birth ______ Twin birth ______   Triple birth _____ 
36. How many abortion cases occurred in your flock over the last 12months? ___________ 
37. What are causes of abortions? ______________________________________________ 
38. Offspring mortality in the last 12 months: male (age) _____female (age) ______ 
39. In which parturition is offspring mortality more prominent?  
Single birth____ twin birth____ triple birth____ 
40. What are your main breeding objectives? 
Breeding objectives yes rank 
Milk   
Meat   
Dual   
Skin   
Social value   
Income source   
others   
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41. Do you practice selection for? 
a. breeding male, yes_____ no ______ 
b. breeding female, yes ____  no _____ 
42. Age of selection? 
a. breeding male______ month b. breeding female _____ month 
43. Selection criteria for breeding sheep (tick and rank) 
Selection criteria for breeding ram yes rank Selection criteria for ewe yes rank 
Appearance/conformation   Size/appearance   
Color   Color   
Character/docile   Lamb survival   
Adaptability   Lamb growth   
growth   Age at sexual maturity   
Age   Laming interval   
Libido   Twining ability   
pedigree   Milk yield   
others   Udder and teat   
   Pedigree   
   others   
44. List preferred colors and unwanted colors of sheep. 
Preferred color                                   unwanted colors 
1. _________                                         1. ___________ 
2. _________                                          2. ___________ 
3. __________                                        3. _________ 
45. Have you ever castrated male sheep in your home? a/ yes  b/ no 
46.  If you practice castration, for what purpose do you castrate male sheep? _________ 
47. If you practice castration, at what age do you castrate male sheep? _____________ 
48. By what method do you castrate male sheep? _______________________________ 
49. Do you practice docking female sheep? a/ yes   b/ no 
50. If your answer is yes, at what age do you dock female sheep most of the time? __________ 
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51. Productivity of sheep currently (size, condition and reproduction compared to the previous 
ones) ______________________________________________________________________ 
IV. Feed resources and feeding sheep 
1. Feed resources for sheep in each month: 
No Jan. Fe. Ma. Ap. May Ju. Oug. Se. Oct. Nov. Dec. Rem. 
1             
2             
3             
4             
 


































               
 
3. Types of grazing area present in this area a/ private b/ communal c/ both 
4. Area of natural pasture and its current status, causes for its present status ________________ 
___________________________________________________________________________ 
5. Did you prepare hay for sheep? a/ yes  b/ no 
6. Feed scarcity period (months) in the area _______________________________________ 
7. What do they do to overcome the feed shortage problem? 
_______________________________________________________________________ 
8. Feed abundance period ______________________________________________________ 
9. Do they grow improved forages? a/ yes b/ no 
10. If yes, which ones (list) _____________________________________________________ 
11. If no, why? ______________________________________________________________ 
12. Do they feed improved forages to their sheep? a/ yes  b/ no 
13. If yes What, When and how? ___________________________________________________ 
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____________________________________________________________________________ 
14. Do they feed sheep with concentrates? a/ yes  b/ no 
15. If yes, what, when, how and how Much? _________________________________________ 
_____________________________________________________________________________ 
16. Do you feed crop residues to sheep? a/ yes  b/ no 
17. Major crop residues used for sheep feeding? ___________________________________ 
18. What do they feed lambs before weaning? _______________________________________ 
19. Feeding of lambs after weaning_________________________________________________ 
20. Source of water for animals 
20.1. Dry season a/ water well b/ pond c/ river d/ spring e/ tap water f/ rainwater 
20.2. Wet season a/ water well b/ pond c/ river d/ spring e/ tap water f/ rainwater 
20.3. Is there water shortage problem in the area? a/ yes  b/ no 
20.4. If yes, in which season? ________________________________________ 
20.5. How do they overcome the water shortage problem? _______________________________ 
































        







Dry season Wet season Small rainy season 
     
     
     
* 1 hour travel = 5 Km 
 Page 67 
 
E. Housing of animals 
1. Type of house used for sheep in the area a/ separate house b/ in family house together  
2. Do you house animals according to age and sex groups? a/ yes  b/ no 
3. What are the types of materials used for house construction? a/ iron sheet b/ grass c/ wood d/ 
stone 
4. Are there lambs housed with adults? a/ yes  b/ no 
F. Disease and disease control 
1. What are the common sheep diseases in the area? 
No. 
 






     
     
     
     
     
 
2. What do they do when your sheep get sick? ________________________________________ 
3. Do they get your animals vaccinated? If so against what diseases a/ yes b/ no 
4. If no, why? __________________________________________________________________ 
5. Is there veterinary clinic in the kebele? a/ yes  b/ no 
6.  If yes, how far is the nearest veterinary centre? Km __________________ 
7. Do they take sick animals to the vet clinic? a/ yes  b/ no 
8. If no, why? ________________________________________________________ 
G. Animal slaughter per household 
1. In which occasions do you slaughter sheep? _______________________________ 
2. Which type of sheep do you slaughter (age and sex)? _______________________________ 
3. Preferred colour? _______________________________________________ 
4. How many sheep do one household slaughter per year? ______________________________ 
5. Are they home reared or purchased from the market? ________________________________ 
H. Herding of animals 
1. Do you herd their sheep? a/ yes  b/ no 
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2. Purpose of herding the sheep ____________________________________________________ 
4. Is there communal or individual herding? _________________________________ 
5. Do you herd your animals year-round? a/ yes  b/ no 
6. If no, in which months do you herd your animals? _____________________________ 
7. Why? ______________________________________________________________________ 
8. Labor division and responsibility of family members for sheep  







Tether / take to filed for grazing       
harvesting feed       
watering       
Cleaning barn and house       
Caring  lambs       
Caring fattening animals       
Taking sick animals to clinics       
Selling animals/ marketing       
Decision making on the income from sell       
Owner of sheep        
I. Marketing 
1. Do you have sheep market access? a/ yes  b/ no 
2. If your answer yes, how many hours does it take to reach market place? __________ 
3. When is the highest market price for sheep? _____________________ 
4. Do you sell your sheep in the local market? a/ yes  b/ no 
5. If yes, in which season do you mostly sell? 
a/ start of wet season b/ end of wet season c/ start of dry season d/ any time 
6. What consideration do you make as to when to sell sheep? 
a/ price b/ availability of pasture and water c/ insecurity d/ household food requirement  
J. Opportunities and constraints of sheep production 
1. What were the trends of sheep production and productivity in the last 5-10 years? 
_________________________________________________________________________________ 
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2. What are the major sheep production constraints in the area?  If any changes, what are the 








4. Priority of the constraints in the area (rank: based on area coverage and degree of 
Severity)   _________________________________________________________________ 
__________________________________________________________________________ 
5. What are the main causes for these constraints? ___________________________________ 
___________________________________________________________________________ 
6. In which season the constraints occur_____________________________________________ 
K. Solutions to constraints 
1. What do you think are the possible solutions to alleviate the major sheep production and 
reproduction constraints in the area? 
______________________________________________________________________________
_____________________________________________________________________________ 
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